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GEOTECHNICAL LABORATORY TEST RESULTS 
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PARTICLE SIZE DISTRIBUTION AND SOIL CLASSIFICATION TEST RESULTS 
PROJECT: ON-SITE DISPOSAL FACILITY (OSDF) 

LOCATION; FERNALD, OHIO PROJECT NO. :GQ0409  TASK NO.: 04.1 

DESCRIPTION : __._. 

MATERIAL TYPE: Led FL-hA.rllM 

(ASTM C 136/0 422)  (ASTM D 2487) 
r 

I:)ATE: & d a y  P h a s e  

- SAMPLE NO.: /,P a-?& Q A  IO: 
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SOIL CLASSlFlChTlON (ASTM D 2487): 
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SIEVE RESULTS 
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FERNALD OSDF-OPTION YEAR 1 G EO SYNTEC CONSULTANTS - Geomechanics and Environmental Laboratory 

DOCUMENT NO.: 

I 
--L I Atlanta, Georgia 
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(-) ( PARTICLE SIZE DISTRIBUTION AND PHYSICAL PROPERTIES ) ( GS FORM: ASTM c 136. D 422. D 2487 
D 3042 AND D 431 0 4PS2 06/09/99 
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SITE SAMPLE ID LIF'L;: 1 LIQUID LIMIT ( % I  1 1 z:~44:\~()?'0) 69., 

v) 0 .......................................... 
LAB. SAMPLE NO. PLASTIC LIMIT (%) 
SAMPLE DEPTH (ft) PLASTICITY INDEX FINES ( % I  
SO I L CLASS I FI CAT10 N : cc .......................................... SILT (%) 51 .a 

CLAY(%) 17.3 L L  

COEFF. UNIFORMITY (Cu) 

~ 
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LOCATION: FERNALD. OHIO PROJECT NO: Go0409 TASK NO.: 04-l 
DES CRlP TI ON : Phase a 
MATEiilAL TYPE: L. P .  CL4-q SAMPLE NO.: P / n  - 3 3  

DATE: 3-1 day/?+. month 1999 year 
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TARE NO. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

‘AT. OF TARE (grams) 

(grams) 

(grams) 

(grams) 

(grams) 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

‘K. OF WET SOIL & TARE 

W. OF DRY SOIL & TARE 

W. OF WATER = 8-C 

W. OF DRY SOIL = C-A 

MCISTURE CONTENT F (D/E)X100 (X) 

NUMBER OF BLOWS 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
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. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

I I \T 
I I I I I 

DRYING TARE NO. 

A 

B 

C 

D 

E 

.F 

. . . . . . . . . . . . . . . . .  

. . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  /. .*.1. , , . , 

(9r.371s? . CM*. 5 7, . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . .  ?q., .w.. 
(grams) 4@. ? .8 

TARE NO. 

WT. OF TARE , 

WT. OF WET SOIL & TARE 

WT. OF DRY SOIL & T 

. . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . .  
WT. OF WATER = 9-C . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
WT. OF DRY SOIL = C-A 

MOISTURE CONTENT = (D/E)x100 (2) f 6.0 
(grams) 1 2  - 2 9 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . .  YLf.3 3 
, .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . .  
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NO. OF BLOWS (N) 

. . . .  . .  

. . .  

1 I CURING TARE NO. 

OA ID:= 

. . . . . . . .  .I. . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . .  .c  . @pO‘;I.. . . . .  4 
I z 

LIQUID LIMIT (LL) = ~-, PLASTIC LIMIT (PL) = fl PLASTICITY INDEX (PI) = 

aGEaSmTEc OJNSJLTANTS N No. 2-13-UT OIEDm, BY:& S E E 1  NO. - O F 1  
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1 ,  SUMMARY OF TEST RESULTS I 
ASTM D 698 D8-C 
ASTM D 1557 A. 8. C 

I TEST ( C R L r  STANDARD ONE) 

MAXIMUM DRY 
UNIT WIGHT (pci)  la0.b 
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FIELD LABORATORY COMPACTION TEST (ASTM D 698 METHOD A) 

PROJECT: ON-SITE DISPOSAL FACILITY (OSDF) 

LOCAT~ON: FERNALD, OHIO PROJECT NO.: GQ0409 TASK NO.: 0 4 . 1  

AND IF THE MATERIAL RETAINED ON THE NO. 4 ( 4 . 7 5 - m m )  SIEVE IS LESS THAN 20% 
ALL MATERIAL RETAINED ON THE NO. 4 (4.75-mm) SIEVE IS DISCARDED. 
USE OVERSIZE CORRECTION IF MORE THAN 5% IS DISCARDED ACCORDING TO ASTM D 4718.  
USE A 4-in. DIAMETER MOLD / 5.5-lb RAMMER / 12-in.. DROP / 3 LAYERS / 25 BLOWS PER LAYER. 

COMPACTION OF SOIL ,435 
WATER ADDED (ml) 

WT. OF SOIL & MOLD (grams) 

WT. OF MOLD . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  (grams) 

(grams) 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  WET UNIT WT!’) = C X 0.066 ( P C f )  

( P C f ) y p  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

WT. OF SOIL A - B 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

DRY UNIT WT. = D / [ l  t (K/100)] 

QA ID: 
’* 

A.7‘ 

BQ .4 
6 282.4 ’ - ’  

Lpb?..rf. 
a(?.% 0. 

I .  .’%-&.. -‘ /- 

. . . .  
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. . . .  

. . . .  
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. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  TARE NO. 
WT. OF TARE (g rams) 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

j”c .o 3 
8 . j . e ’  . . 

. . .  P . A ~ . ~ . ! C  . _ . .  

. .  #a,?. .Y. . . .  

. .  . t o .  3 z :\. . .  

. . . . .  .I 3%. .I . . .  

/ / 6 .  7 
NOTE: IF CALIBRATED UOCD OT i/x) FTJ  IS USED. W E  MT D E I ~ T Y  IS CALCULATED FROU DIE MIGHT OF SOIL. THE VOCUUE of ~ I E  uoco AND WE CONVERSION FAW cams TO POUNDS (I.E.. CONMRSICN 

FACTOR - (30 
QA l 0 : V Z ’  

453.6) - 0.066). n~ uao MUST BE C A L ~ A T E D  TO VERIFY A c@A,a!v of i/u) 0.0005 F T J  o t d  INTERVALS NOT TO EXCEEO io00 nuEs THAT THE uou) IS FILUD. 

T -  ASTM O 221 6 

. . . . .  

. . . . .  

. . . . .  

. . . . .  
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. . . . . . .  9 1.. . . . . .  

. . . . .  s.p . . . .  

. .  ’3.79.. 1.y. 

. . ~ p i . 7 . “ 1 .  

. . . . . .  q .8  ! .YO 

. . . .  3 1. d..r->’ 
[ 5; 3 
A /  

MOISTURE CONTENT = (I/J) X 100 (%1\’34 I 

.rf . ~ ~ .  . . . .  

. *  . . . . . . . . . .  

. . . . . . . .  I .y#... . . .  

. . . . . . . . . .  .c. . .  : . . .  

4 ’ . . ’ .  

N 

c3 . ’ ” .  

.........a,..... 

. . . . . . . . .  

. . . . . . . . .  

. . . . . . . . . . . . . . . . . .  

f l L t  NO. I -04- fLC UIECKEO BY: & 



. -  

B. 

Weight of Total Sample 
Weight of Oversize Fraction 
Weight of Finer Fraction (-4) 
Percentase of Oversize Fraction 
Percentage of Finer Fraction (-4) 
Specific Gravity (Assumed) 

- (wF> = Water Content -4, as decimal - 
(WC) = Water Content -4: as decimal - 
(&) = Dry Density of frner fraction - 
(6w) = Unit Weight of Water - 

- 
- 
- 

0. /32 



DESC3IFTiON: 

. . . . . . . 
‘K. CF TARE 
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- e- -- GEOSYNTEC CONSULTANTS l -  

BOULDERS 

PARTICLE SIZE DISTRIBUTION AND SOIL CLASSIFICATION TEST RESULTS (ASTM C 136/D 422) (ASTM D 2487)  

COBBLES GRAVEL SAND FINE 

SILT SIZES CLAY SIZES COARSE FINE COARSE MEDIUM FINE 

. 
PROJECT: ON-SITE DISPOSAL FACILITY (OSDF) 

LOCATION: FERNALD, OHIO PROJECT NO.: GQ0409 TASK NO.: 04 .1  
DESCRl PTl ON: f4lAQ-D DATE: - day Jk.?c month /9s'i year 

MATERIAL TYPE: h R L . / &  c h  SAMPLE NO.: LpJrr-33 QA I D : M  
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3' 2' 1'3/4'3/8' 4 10 20 40 60 100 200 

1000 100 10 1 0.1 

GRAIN DIAMETER IN MILLIMETERS 
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c 

SOIL CLASSIFICATION (ASTM D 2487): 

%EOSYNTEC CONWLTANTS FILE NO. 2-18-PsD CHECKED ey: 

ATTERBERG LIMITS 

(LL). . - 2  8 .  . . . . . .  

(PL). 16 . . . . . . . . . . . . . .  

(PI) 12 . . . . . . . . . . . . . . .  

SIEVE RESULTS 

SIEVE SIZE]% FINER 
3-in. 

HYDROMETER RESULT5 

-!zDiA.i *fR 

0. 
1 

SHEET NO. & O F 2  
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COARSE FINE COARSE MEDIUM FINE SILT CLAY 
COBBLES 

GRAVEL SAND FINES 

SITE SAMPLE ID LPlll-33 
LAB. SAMPLE NO. 99F14 

LIQUID LIMIT (%) v) GRAVEL (%) 
PLASTIC LIMIT (%) S A N D ( % )  J S  

ooooa3 

SAMPLE DEPTH ( f t )  PLASTICITY INDEX 
SOIL CLASSIFICATION: 

5 v) I- 0 FINES (%) 65.2 

CLAY(%) 17.0 

........................................... 
Q [r SILT (%) 48.2 .......................................... 
L L  

COEFF. UNIFORMITY (Cu) 



-- FLUOR DANIEL -- GEOSYNTE c CONSULTANTS - 
- A T E R B E R G  LIMITS TEST (ASTM D 4318) Y-. 

4 7 3 8  
PROJECT: ON-SITE DISPOSAL FACILITY (OSDF) 

1 

LOCATION: FERNALD. OHIO PROJECT NO: GQ0409 TASK NO.: 04-1 

MATERIAL TYPE: A I (3. b4;/ SAMPLE NO.: 

DE SCR I P TI ON : Phase DATE: a 979 

. 
I 

Ll OU ID LI M I T D ETER M I N A TI 0 N Q A  1 D : P L E  

. . . .  

A 

B 

C 

D 

E 

F 

N 

. . . .  

. . . .  

. . . .  

. . . .  

. . . .  

. . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  TARE NO. 

W. OF TARE 

W. OF WET SOIL & TARE 

WT. OF DRY SOIL & TA 

MCISTURE C O N T E N T  = (D/E)X100 ( z )  

D R Y N G  TARE NO. 1 I 

3 g .  3, s- 
3J.Z 

. .  . . . . .  

. .  

I I CURING TARE NO. 

I I I I  

, I I I t I 
15 20 25 30 40 50 60 

NO. OF BLOWS (N) 

r 

PLASTIC LIMIT DETERMINATION OA ID:,&&- 

. . . . .  
A 

B 

C 

0 

E 

. . . . .  

. . . . .  

. . . . .  

. . . . .  

. . . . .  

TARE NO. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

WT. OF TARE , (grams) 

(grams) 

(grams) 

(grams) 

(Toms) 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
WT. OF WET SOIL & TARE 

WT. OF DRY SOIL & TARE 

WT. OF WATER = B-C 

WT. OF DRY SOIL = C-A 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . .  1..  .II 9 . . . . . .  /. :. 3.9.. 

. . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . .  

. . . . . . . . . .  

. . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . .  

!oW4. .  . 
.F lMOlSTURE CONIENT = (D/E)XIOO (2) 

(LIQUID LIMIT (LL) =,a, PLASTIC LIMIT (PL) =-&PLASTICITY INDEX (PI) = 
(b.3 

%EOSmTEC b S J L T A N l S  N 2-1J-ALT ME= w:& s H m " a I c f L  



. --  

.-e I .- 

i ,.G 

120 

4 3  - 
I i3 

; i o  

i C 5  

100 

90 

85 

80 

L MOISTURE CONTENT 



- -- GEOSYNTEC CONSULTANTS - 
LOCATION: FERNALD, OHIO PROJECT NO.: GQ0409 TASK NO.: 04.1 

9 3 9  DESCRIPTION: pHd sf DATE: day fl& month -yeor 

MATERIAL TYPE: f i m 4  & SAMPLE NO.: @a - 33 

AND IF THE MATERIAL RETAINED ON THE NO. 4 ( 4 . 7 5 - m m )  SIEVE IS LESS THAN 20% 
ALL MATERIAL RETAINED ON THE NO. 4 (4.75-mm) SIEVE IS DISCARDED. 
USE OVERSIZE CORRECTION IF MORE THAN 5% IS DISCARDED ACCORDING TO ASTM D 4718. 
USE A 4-in. DIAMETER MOLD / 5.5-lb RAMMER / 12-in. DROP / 3 LAYERS / 25 BLOWS PER LAYER. 

NOTE: IF CALIBRATEO U R D  OF 1/30 FTJ IS USED. THE WET DENSITY IS CALCULATED FRCU THE MIGHT OF SOIL. THE VOLUUE OF THE UOLO AN0 THE CONMRSON FRCU GRAUS TO POUNDS (I.€.* CONMRSION 
FACTOR - (30 453.6) - 0 . 0 ~ 6 ) .  na uoco UUST BE CAL~BRATED TO VERIFY A CAPACITY OF 1/30 f 0.0005 FTJ  ON INTERVALS NOT TO EXCEED io00 nuEs THAT WE uou) IS FILLED. 

\ I. 
3 5%- . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  WATER ADDED (2 % .  . . . . . . . . . . . .  .le. A;.  . . . . . . . .  .6 .%. . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6.!?4!?P.. .6.268.~. G&s:3. ~ ,03?: . f .  . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  q?q:J..  . . . . . .  w9: 4'. . . . . . . .  .4? ow . . . . . . .  w? t/ . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  (grams) ! 40.9:b. . . . . . . .  J.O.??: 4. . . . . . . . .  ! ??68 . . . . . . . .  .( 828.0. . . . . . . . . . . . . . . . . . . . . . . . .  

_ _ _ _ _  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  (PCf)  IZS4 f3S: 9 . .  . . . . . . . .  .!3!.7. . . . . . . .  !Lo:?. . . . . . . . . . . . . . . . . . . . . . . . . .  

A WT. OF SOIL & MOLD (grams) 

B WT. OF MOLD (grams) 
. . . . .  . . . . . . .  . . . . .  

C WT. OF SOIL = A - B 

D WET UNIT WT!') = C X 0.066 

\E DRY UNIT WT. = 0 / [ l  + (K/100)] ( P 4  I I4 .o I19 * 2  I17.7 1 

fMOlSTURE CONTENT - ASTM D 2216 QA ID: La ' 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3r 01 a !  ! 3  

3.. 2. ' i  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  (grams) 8.3, . . . . . . . . . . . .  .7 :z. . . . . . . . . . . . .  . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . .  .\. . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .32?..!. . . . . . . . . . .  .35%?. . . . . . . . .  .34.4: . . . . . . . . . .  .2bci..!. . . . . . . . . . . . . . . . . . . .  .N.. 

TARE NO. 

F WT. OF TARE 

3 C WT. OF WET SOIL & TARE (grams) z 
3 ~. .?f;18.O.:. . 3 ! 4 : 2 . . .  3!3:0.. . .7bd:q. .  ..*.. 

H WT. OF DRY SOIL & TARE (grams) 
. . . . . . . . . . . . . . . . .  . . . . . . .  . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . .  . . . . . . . .  

0 
00 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  (grams) 23: ! . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  wl 36. z . . . . . . .  .22-.2 . . . . . . . . . . . . . . . . . . . . . . . . .  a I WT. OF WATER = C - H 
J WT. DRY SOIL = H - F (grams) .284.,7.. 305 _._ Q .3.. 0 4  .b 2 a  7 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . .  

. K MOISTURE CONTENT = (I/J) X 100 (%) [ O * O  I Lt:o \ \  3 'il.6 
/ i 



FIELD LABORATORY COMPACTION TEST (ASTM D 698 METtlOD A) 

AND IF THE MATERIAL RETAINED ON THE NO. 4 (4.75-mm) SIEVE IS LESS THAN 20% 
ALL MATERIAL RETAINED ON THE NO. 4 (4.75-mm) SIEVE IS DISCARDED. 
USE OVERSIZE CORRECTION IF MORE Tt1AN 5% IS DISCARDED ACCORDING TO A S l M  D 4710. 
USE A 4-in. DIAMETER MOLD / 5.5-Ib RAMMER / 12-in. DROP / 3 LAYERS / 25 UCOWS PER LAYER. 

COMPACTION OF SOIL - 
... . .  

A 

E 

C 

D 

. . . . .  

. . . . .  

. . . . .  

..... 
E 
L 

WATER ADDED (4 
(grams) 

WT. OF MOLD ( 9 r o m s )  

WT. OF SOIL A - B (grams 1 
WET UNIT WT!') ( P 4  

DRY U N I T  WT. = D / [ l  + (K/100)] ( P C f )  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
WT. of SOIL & MOLD 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
= C X 0.066 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. .  

. . . . . . . . . . . . . .  

. . . . . . . . . . . .  

. . . . . . . . . . . . .  

. . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . .  

MOISTURE CONTENT - ASTM D 2216 - 
. . . . .  

F 

G 

t i  

I 

J 

K 

. . . . .  

. . . . .  

. . . . .  

. . . . .  

. . . . .  

L 

'TARE NO. 

WT. OF TARE (grorns)  

(grorns)  WT. OF WET SOIL & TARE 

WT. OF D R Y  SOIL & TARE (grom9) 

WT. OF WATER = G - If (groins) 

WT. D R Y  SOIL H - F (grams) 

M O I S T U R E  C O N T E N T  = (I/J) X 100 ( W  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  i -.? 

UlEWED BY: -=Ik= 
. .  

QA ID: a' 

I 
I 
N 
-J 
0 
a, 



f \ f  

CORRECTION OF u r n  WEIGHT .LYD WATER CONTZ~VT FOR s h ~ 2  7 3 8 
CONT-UNNG OVERSIZE P-ARTTCLES (ASTW D 4715) 

38, D I 7 .2 Weight of Total Sample - 
3 w. r Weight of Oversize Fraction - 

Weight of Finer Fraction (-4) 
Percentage of Oversize Fraction 
Percentage of Finer Fraction (-4) = (pF) PI. 0 

- -  Specific Gravity (Assumed) = ( G d  2,7z 

- 
- * - - 

= (PC) 

D - 
(WF> = Water Content -4, as decimal - 
(WC) = Water Content '4: as decimal - 
(&) = Dry Density of finer fraction - 
( S W )  = Unit Weight of Water - 

- 
- 
- 

0. /3t/ 
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- -- - W 
-A GEOSYNTEC CONSULTANTS 

THIS METHOD WILL BE USED IF THE MATERIAL RETAINED ON THE NO. 3/4-in. (19-mm) SIEVE IS LESS THAN 30% 
AND IF THE MATERIAL RETAINED ON THE NO. 4 (4.75-mm) SIEVE IS LESS THAN 20%. 
ALL MATERIAL RETAINED ON THE NO. 3/8-in. (9.5-mm) SIEVE IS DISCARDED. 
USE A 4-in. DIAMETER MOLD / 10-lb RAMMER / 18-in. DROP / 5 LAYERS / 25 BLOWS PER LAYER, 

FIELD LABORATORY COMPACTION TEST (ASTM D 1557 METHOD A) 

C( - 
... .  

A 

B 

C 

D 

E 

. . . .  

. . . .  

. . . .  

.... 

c 

IPACTION OF SOIL 

WATER ADDED (ml) 

(grams) 

(gram4 

(grams) 

( P 4  

( P 4  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . .  

WT. OF SOIL & MOLD 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

WT. OF SOIL = A - B 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

WET U N I T  WT!’) 

D R Y  U N I T  WT. = D / [ l  + (K/100)] 

= C X 0.066 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Y ‘Lo?. . . . . . . . . . . . . . . .  

. . /. 6.6.45: .8 

’3 *e # . . . . . . . . . . . . . .  . . . . . . . . . . . . .  

b! 76: a,. . . . .  .\2 s-”i.7.. 
. . .  . . . . . . . . . . . . .  

. . . . . .  I. 31.1.. 
( 2 5 .  8 

QA ID: U L E  . * 97 ~. 
r 

/ “/ 
6 Lo . . . . . . . . . . . . . . . . . .  

. . . .  c515. G I@. . .  

. . . . .  ?I. 2 u 7: .y. . 

. . . . .  1 1 .  v . 7  

. . . . . . .  d . q.4 5f .  
1 3 0 . 6  

. . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . .  

/ 

NOTE: IF CALIBRATED uab OF I/= F T ~  IS USED, THE YHT DENS~TY IS CALCVLATED FROM  HE MICHT OF SOIL. ME VOLUUE OF THE MOLD AND ME CDNMRSON FROM CRWS TO POUNDS (1.E.. CONVERSION 
FACTOR - (w, 453.6) - 0 . ~ 6 ) .  m uaD MUST BE CALBRATED TO VERIFY A cwmw OF I/JO f 0.000s FT’ ON INTERVALS NOT TO EXCEED too0 n m  MAT THE MOLD IS FILLED. 

(-MOISTURE CONTENT - ASTM D 2216 OA ID: A’# ’ 

. . . . .  

. . . . .  

. . . . .  
K 

e~~~~~~~ C ~ ~ ~ L T W T S  rnc NO. z - 0 8 - n c  

TARE NO. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

WT. OF TARE (gram4 

(grams) 

(grams) 

(grams) 

(grams) 

(N 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

WT. OF WET SOIL & TARE 

WT. OF D R Y  SOIL & T A R E  

WT. OF WATER = G - H 

WT. DRY SOIL = H - F 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
MOISTURE C O N T E N T  = (I/J) X 100 

-57- . . . . . . . . . . . . . . . . .  

. . . .  .8,.?1(?. . .  

. .  %.s. 7,. !j-. ”I 
3 s z .  2. I 

9 . 3 %  

. . . . . . . . . . . . . . .  3933s 
2 .  2 “{b 

. . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . .  

13.2-3 
. . . . . . . . . . .  

3 / 7 5  
4.. 2 e/e 

22.76 
. . . . . . . .  . . . . . . . . . . . . . . . . . . . .  

. . . .  3%. 3 . . . . . . . . . . . . . . . . . .  

( 2 3 %  3 . 5  

1’ 
. . . . . . . . . . . . \ . . .  

Tv 
-4 
c3 
00 

. . . . . . . . . .  
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- - FLUOR DANICL 
I \  FERNALDB -- GEOSYNTEC CONSULTANTS - 

LOCATION: FERNALD, OHIO PROJECT NO.: 0 4 0 9  TASK NO.: O 4 /  
DESCRIPTION: X+c -s DATE: "/ day &% month year 

FIELD LABORATORY COMPACTION TEST (ASTM D 1557 METHOD E) 

AND THE MATERIAL RETAINED ON THE NO. 3/8-in. (9.5-mm) SIEVE IS LESS THAN 20%. 
ALL MATERIAL RETAINED ON THE NO. 3/8-in. (9.5-mm) SIEVE IS DISCARDED. 
USE OVERSIZE CORRECTION IF MORE THAN 5% IS DISCARDED ACCORDING TO ASTM D 4718. 
USE A 4-in. DIAMETER MOLD / 10-lb RAMMER / 18-in. DROP / 5 LAYERS / 25 BLOWS PER LAYER. 

WATER ADDED (ml) 9 7  
A WT. OF SOIL & MOLD (grams) ..k..3F.15, g.. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  B WT. OF MOLD (grams) %.Q?!.Ll.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

C WT. OF SOIL = A - B 
(grams) 9Js.6.:. ! : . . . . . . . . . . . . . . . . .  

D WET U N I T  WT!') = C X 0.066 
( P C f )  .!.L/Y.*.3.;,. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . e .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

G 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

\ E  D R Y  U N I T  WT. = D / [ l  + (K/100)] (PCf)  f30. L / 

H 

I 

' J  

. . . . .  

. . . . . .  

1 . . . . .  

F 

G 

WT. OF D R Y  SOIL & TARE 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

WT. OF WATER = G - H 

WT. D R Y  SOIL 3 H - F 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

TARE NO. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

WT. OF TARE (grams) 

(grams) 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

WT. OF WET SOIL & TARE 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . .  

. . . . . . . . . . .  

. . . . . . . . . . .  

1 K I MOISTURE C O N T E N T  = (I/J) X 100 (%I 
'CEOSYNTEC CONSULTANTS f l L t  NO. 2-09-FLC 

. . . . .  

. . . . .  8.1.1 a :c 
3.0.. .;?.?I 
2 . ? .  4 3 . 2  

. .  

. .  

. . . . . .  2.9 - .q. z 

. . .  9.31 4 7 
l B .  s"/ 

CHECKEO 

n I I 4 

Iy: SHEET NO.&OC- 3 



. -  

- 2 7 3 8  
CORRECTION OF UNIT WEIGHT .&iD WXTER CONTENT. FOR SOILS 

W 
CONT-UNTBG OVERSIZE P-IRTTCLES (ASTI1 D 4 71 8) 

Weight of Total Sample 
Weight of Oversize Fraction 
Weight of Finer Fraction (-4) 
Percentage of Oversize Fraction 
Percentage of Finer Fraction (-4) 

- -  Specific Gravity (Assumed) 

- (W,) = Water Content -4: a decimal - 
(WC) = Water Content '4: as decimal - 

(&) = Dry Density of finer fraction - 
(6w) = Unit Weight of Water - 

- 
- 
- 

38, o I 9 - 2 

M b .  0 9 3  
0.015 



SiEVE ANALYSiS C A  ID:& ' 

. . . . . . . .  

. . . . . . . . .  

. . . . . . .  

. . . . . . . . .  

ZFINER 100 - EZ RETAINED 

. . . .  

. . . .  . . . .  . . ?  33 ,  . . . . . .  

. . . . . . . .  L3-9' .,?&.,a3 . 
1.7 ' 2% 13 .,?2 

. . . . . .  

, .  . .  . .  . . . . . . . . . . . . . . . . . .  

. . . . .  . . . . . .  . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

A I OCO(PZ3 0 

I 7 



--- -- GEOSYNTEC CONSULTANTS 

BOULOERS COBBLES GRAVEL SANO FINE 

COARSE FINE COARY MEDIUM FINE SILT SIZES CLAY SIZES 

U.S. STANDRARD SIEVE SIZES 

PARTICLE SIZE DISTRIBUTION AND SOIL CLASSIFICATION TEST RESULTS (ASTM C 136/D 422) fASTM D 2487) 

PROJECT: ON-SITE DISPOSAL FACILITY (OSDF) 

LOCATION: FERNALD, OHIO PROJECT NO.:-TASK NO,: 04 
DESCRl PTl ON: Phase u 
MATERIAL TYPE: L6uJ 8wyueh SAMPLE NO.: @a7-3c/ QA ID: &/ 

DATE: A. day& mon th 1 4 9 9 y e a r  

. 
e 

d . / I 

CURVE COEFFICIENTS: (C"). . . . . .  . . . . . . . . . . .  . . . .  . . . .  . . . .  . . . . . . . . . . . _ _ .  . _ .  , . . .  . , . . . . . _ .  . . . . . _ _ .  . . . . . . (C 1 

3" 2" 1"3/4"3/8" 4 10 20 40 60 100 200 
IO0 

80 

60 

40 

20 

1000 100 10 1 0.1 0.01 0.001 

! 

Iu 
4 
0 
00 

! 

GRAIN DIAMETER IN MILLIMETERS 
L 

SOIL CLASSIFICATION (ASTM D 2487): 

*GroSw~c CONSULTANTS FILE NO. 2-16-p~) CHECKED BY: 

ATTERBERG LIMITS 

(LL) 3* 
(PL) 17 
(PI) 13 

SIEVE RESULTS 

SIEVE SlZElX FINER 

HYDROMETER RESULTS 



7 - FIGURE 
FERNALD OSDF-OPTION YEAR 1 G EO SYNTEC CONSULTANTS - Geomechanics and Environmental Laboratory 

DOCUMENT NO.: - - - 2 7 3 8  
I 
H I  

Atlanta, Georgia 

SITE SAMPLE ID LPll l-34 
LAB. SAMPLE NO. 99F15 

J 

I 
(-1 CS FORM: [ PARTICLE SIZE DISTRIBUTION AND PHYSICAL PROPERTIES ] ( ASTM c 136. D 422. D 2487 7 

D 3042 AND D 431 a 4PS2 06/09/99 

LIQUID LIMIT (%) GRAVEL(%) 
PLASTIC LIMIT (%) S A N D ( % )  10. 

. .......................................... 
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90 

80 

70 

2 
L2 5 60 

m 
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z 
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t 
5 40 
0 
LT 
w a 
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30 

20 
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SAMPLE DEPTH (f t )  
SO1 L CLASS1 FI CAT1 0 N : 

PLASTl CITY INDEX 

U.S. STANDARD SIEVE SIZES AND NUMBERS 
3/4"1/2" 318" 14 810 820 #do 860 moo 8200 1 2 "  6" 5, .  3" 2" , , 5 "  1 "  

o v) I- 0 FINES (%) 71.3 
Q SILT (%) 54.0 

CLAY(%) 17.3 
COEFF. UNIFORMITY (Cu) 

E 
L 

.......................................... 
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I 
20 

30  

$ 
40 
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50 2 
0 
V 

oc 
Lu 
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60 
Lu 

2 
70 

80 

90 

100 

3" I 2" I 1.5" I 1" I 314" I 112" 1 318" I 64 1 #io I #20 I 1140 I #60 I #io0 1 #ZOO 

PERCENT PASSING SIEVE SIZES (mm) 

VJ 

B COARSE FINE COARSE MEDIUM FINE SILT CLAY 

0 GRAVEL SAND FINES 
2 COBBLES 

THAN HYDROMETER 
PARTICLE DIAMETER (mm) 

75 

I COEFF. CURVATURE (CCI 

50 37.5 25 19 12.5 9.5 4.75 2.00 0.850 0.425 0.250 0.150 0.075 0.050 0.020 0.005 0.002 0.001 

71 65 50 25 17 

I . ~. 

PERCENT PASSING U.S. STANDARD SIEVE SIZES AND NUMBERS I PERCENT FINER 



TARE NO. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

W. OF TARE (grams) 

(grams) 

. . . . . . . . . . . . . . . . . . . . . . .  

W. OF WET SOIL & TARE 

OIL & TARE 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . .  

. . . . . . . . . . . . . . . . . . . . .  

= B-C 
. . . . . . . . . . . . . . . . . . . . .  

OIL = C-A 
. . . . . . . . . . . . . . . . . . . . . . . . . . . .  

MCISTURE CONTENT = (D 0 (3 . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . .  

NUMBER OF BLOWS 

E 

DRYING TARE NO. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . .  
WT. OF DRY SOIL = C-A . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

" 1 4 7  
1 5 4 8  
ye. 5 

9 8 . 3 s "  . . . . . . . . . . . . . . . .  

I I I y ,  I I 
I I 0 

0 

15 20 25 30 40 50 60 
NO. OF BLOWS (N) 

3 
I CURING TARE NO. 

/ 
T 

PLASTIC LIMIT DETERMINATION - 
. . . . .  

A 

B 

C 

D 

. . . . .  

. . . . .  

. . . . .  

~ 

TARE NO. 

W. OF TARE , 

WT. OF WET SOlL k TARE 

W. OF DRY SOIL k TARE 

WT. OF WATER = E-C 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . .  .-. .". . 

'g..' q.ci. 
39 ,  ci'3 

. . . . . . . . . .  

. . . . . . . . . . . . . . .  

. .  

. .  . . . . .  . .  . . .  . . .  

. . . . . . . .  

. . . . . . . .  

. . . . . . .  

. . . . . . .  

. . . . . . .  

8~q,'w.' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . .  i i i +  
- 

[ LIQUID LIMIT (LL) = as, PLASTIC LIMIT (PL) = -6&< PLASTICIN INDEX (PI) = --, 1 
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FIELD LABORATORY COMPACTION TEST (ASTM D 698 METliOD A) .. 
PROJECT: ON-SITE DISPOSAL FACIL ITL(OSDF)  

PROJECT NO.: GQ0409  TASK NO.: 0 4 . 1  

DATE: 5 cJay7- month 1 9 9 8  Year 

LOCATION: FERNALD, Ot-110 
DESCRIPTION: P h a s e  wre z- 

AND IF THE MATERIAL RETAINED ON THE NO. 4 (4.75-mm) SIEVE IS LESS THAN 20% 
ALL MATERIAL RETAINED ON THE NO. 4 (4.75-mm) SIEVE IS DISCARDED. 
USE OVERSIZE CORRECTION IF MORE TI iAN 5% IS DISCARDED ACCORDING TO ASTM 0 4718. 
USE A 4-in. DIAMETER MOLD / 5.5-lb RAMMER / 12-in. DROP / 3 LAYERS / 25 BLOWS PER LAYER. 

COMPACTION OF SOIL - 
. . . . .  

A 

B 

C 

D 

. . . . .  

. . . . .  

. . . . .  

. . . . .  
E 
L 

(In11 

(grams) 

(gronis) 

WT. OF SOIL A - 0 (grams) 

WET UNIT WT!’) ( P 4  

DRY UNlT WT. = D / [ I  f (K/100)] ( P 4  

. . . . . . . . . . . . . . . . . . . . . . . . . . .  . .  . . . .  
WAlER ADDED 

WT. OF SOIL & MOLD 

WT. OF MOLD 
. . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . .  . .  . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . .  

= C X 0.066 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

I v, 

. . . . . . . . . . . . .  

. . . . . . . . . . .  

. . . . . . .  

. . . . . . . . . . .  

. . . . . . . . . . . . . . . .  

c 

WOE IF CAUBRAWI UOLO OF 1/30 FTJ IS USED. WE m i  DErtsnY IS CALCULATED FAOU nE M I ~ I T  OF SOIL, ntE VNUUE OF DIE UMD AIIO n l E  CO)IMRSJO)~ FAW CRAUS TO FOUNDS (I.E.. CWMRSW 
FACTOR - (JO 4 ~ 3 . 8 )  - o.wa). nE uao MUST BE CAL~RATED TO MRIFY A C A P A Q ~ Y  OF I/JO f 0.000s FT’ ON itiwwm IIOT TO EXCEED 1000 nucs niAT TIIE uou) IS TILLED. 

, . 
MOISTURE CONTENT - ASTM D 2216 - 

. . . . .  
F 

C 

H 

I 

J 

K 

. . . . .  

. . . . .  

. . . . .  

. . . . .  

. . . . .  

L 

TARE NO. 

WT. OF TARE 

WT. OF WET SOIL & TARE 

WT. OF D R Y  SOIL & TARE 

WT. OF W A l E R  =: C - t-I 

WT. DRY SOIL =: kt - F 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

( grom9) 

(grains) 

(grams) 

(groins) 

(grams) 

( Z) 

. . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . .  . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

MOISTURE C O N T E N T  = (I/J) X 100 

‘C~OSYNTEC CUWLTIWTS nLt }to. Z-OGFLC U I E M L O  BY: A 

QA ID: 

rf ut>’ 
. .  

N 



CORRECTION OF U N I T  WEIGHT .-WD W-ATEX C0NTE.W FOR SOILS 
CONT-UNI3G OVERSEE P.Q?TTCLES (AS731 D 4iI5) 

Weight of Total Sample 
Weight of Oversize Fracrion 
Weight of Fine: Fraction (-4) 
Percentage of Oversize Fracrion 
Percentage of Finer Fraction (-4) 
Specific Gravity (Assumed) 

- 
(wF) = Water Content -1: as decimal - 
(WC) = Water Content -4: a s  decimal - 
(6F) = Dry Density of frner fiaction - 

(6,) = Unit Weight of Water - - lo 2-1 4 

- 
- 

. .  
0. I2 

1 2 2 .  x 
0.015 

. .  



~ ~~ 

. -  

DESCFilFTlON: 

. . . . . . . . .  

'NT. CF DRY SAMFE FLUS TAZE 

w. CF TARE 
. . . . .  

. . . . . . . . . . . . . . . . . . . . . . . .  . . . . . .  

. . . . . . . . . . . .  

. . . . . . .  

. . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . .  

.......................................... 



COCATION: FERNALD, OHIO PROJECT NO.:I;OO409 TASK NO.: 04.1 

MATERIAL TYPE: L O U J  f a c a y /  SAMPLE NO.: 1Pm-35 Q A  ID: c8 
DESCRIPTION: P h a s e  __ I)A I C :  -w' day & rnontti I979 year 

f 

FLUOR DANIEL - -- GEOSY NIT c C o N s u IXA NTS - 
CURVE COEFFICIENTS: (C,) (c,) 

f It IE I SILT SIZES -1 C L A Y  SIZES 

BOULDERS COeELES GRAVEL S A t l O  

COARSE FINE COARSE MEIAUM FItIE 

U.S. STANDRARD SIEVE SIZES 

too 

80 

60 

40 

20 

IO00 

3' 2' 1'3/4" 318' 4 I O  20 40 60 100 200 

I O 0  I O  1 0.1 o..u o.noi 

I 

n 

C A  

a 

Y 

GRAIN DIAMETER IN MILLIMETERS 

[ SOIL CLASSlFlCAnON (ASTM D 2487): CC-l-Ce, uJ/& . 

ATTERBERG LIMITS 

(1.L). . 3.1. . . 

S l E M  RESULTS 

SIEVE SIZE 'x FINER 

3-in. I (G- 

IY1)ROMETER RESULTS 



7 - FIGURE 
FERNALD OSDF-OPTION YEAR 1 I G EO SYNTEC CONSULTANTS PROJECT: 

-A - Geomechanics and Environmental Laboratory PROJECT NO.: GQ0409 

, , DOCUMENT NO.: Atlanta, Georgia 
/ \  I 

GS FORM: ASTM C 136, D 422, D 2487 ' 
4PS2 06/09/99 ) [ I (-) [ D 3042 AND D 4318 

PARTICLE SIZE DISTRIBUTION AND PHYSICAL PROPERTIES 

100 

90 

80 

70 
I- 
I 
(3 $ 60 
>- 
m 

50 z 
U 

+ 
5 40 
0 
CL: 
w a 

30 

20 

10 

0 

= - 2 7 3 8  U.S. STANDARD SIEVE SIZES AND NUMBERS 
12'' 6" 5"  3" 2" 1.5" 1"3/4"1/2" 38" #4 ,710 #ZO #40  #60 4'100 8200 

0 

10 

20 

30 + 
I s? 

40 5 
m 
5 
a 

5 0  

0 
0 

60 5 
Lu 
0 
CT 

70 2 

80 

90 

100 
100 10 1 0.1 0.01 0.001 

GRAIN SIZE (mm) 

m z w COARSE FINE ,COARSE MEDIUM FINE SILT CLAY . 2 COBBLES P GRAVEL SAND FINES 

v) GRAVEL (%) SITE SAMPLE ID LPlll-35 LIQUID LIMIT (%) 
LAB. SAMPLE NO. 99F16 PLASTIC LIMIT (%) 

SAMPLE DEPTH ( f t )  PLASTl C ITY I N D EX 0 I- FINES (%) 72.9 
a SILT (%) 55.2 SOIL CLASSIFICATION: 

CLAY (%) 17.7 

S A N D ( % )  10 
v) 0 ........................................... 

LL 
L L  

.......................................... 

C OEFF . U N I FORM ITY ( Cu ) 
COEFF. CURVATURE (Cc) 

PERCENT PASSING U.S. STANDARD SIEVE SIZES AND NUMBERS 

PERCENT PASSING SIEVE SIZES (mm) 

PERCENT FINER 
3" 2" 1.5" 1 "  314" 112" 318" 64 $10 U20 U40 U60 $100 U200 

75 50 37.5 2 5  19 12.5 9.5 4.75 2.00 0.850 0.425 0.250 0.150 0.075 

73 

THAN HYDROMETER 
PARTICLE DIAMETER (mm) 

0.050 I0.020 10.005 I0.002 IO.001 
~~ 

65 46  24 18 



LOCATON: FERNALD, OHIO PR.OJECT NO: Go0409 TASK NO.: 04- 1 
DES CRI P TI ON : Phase a 
MATERIAL TYPE: 1. lo. LA \I SAMPLE NO.: c p m  *3c 

DATE: 1 ' I  day.&- month 1999 year 

\ / 

LIQUID LIMIT DETERMINATION QA ID: hLC= 

I T A R E  NO. .I I -  2- I 2 - 9  I 3 . 2  I 

\ 

W. OF TARE (9roms) 

W. OF WET SOIL & TARE (qoms) 

W. OF DRY SOIL & TARE (grams) 

W. OF WATER = B-C (grams) 

C-A (groms) 

= (D/E)X100 (X) 

. . . . . . . . . . . . . . . . . . . .  . . . . . .  

. . . . . . . . . . . . . . . . . . . . .  . , . .  

. . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . .  

NUMBER OF BLOW5 

I I 

DRYING TARE NO. 

I I 

NO. OF BLOWS (N) 

I c 1 
w = 33 1 I 

I 

I 

. . .  2 .?a .I .?. 
3 L / t  4 P 

I I I 1 I I I 

15 20 25 30 40 50 60 

. . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

I I  

CURING TARE NO. 

PLASTIC LIMIT DETERMINATION QA ID:,= 

. . . . .  

A 

B 

C 

D 

. . . . .  

. . . . .  

. . . . .  

. . . . .  

I . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
TARE NO. 

WT. OF TARE , . . . . . . . . . . . . . . . . . . . . . . .  
WT. OF WET SOIL  k TARE 

WT. OF DRY SOIL dc TARE 

WT. OF W A E R  = B-C 

(grams) 

(grams 1 
(grams) 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

/- 4 
. . . .  XB.. 5 (3. . 

3 g. b o  
. . .  a.f / . .$?. , . 
. . . . . .  (!e!. .  . .  

. . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . .  

E IWT. OF DRY SOIL = C-A . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . .  2: .2.. . .  .I . . . . . . . . . . . . . . . . . . . . .  I 

. .  3.3 ... . . . . . . . . . . . . . . . . . . . . .  I 

. . . . . . . .  

. . . . . . . .  

. . . . . . . .  

. . . . . . . .  



FLUOR DANIEL -- GEOSNTEC CONSULTANTS 

ISTURE-DENSITY RELATIONSHIP 
PROJECT ON-SITE DISPOSAL FACILITY ( O S D f )  

LOCATION: FERNALD. OHIO PROJECT NO: GQ0409 TASK NO.: 04-1 

DESCRIPTION: Z Z  DATE: 3 day-month year 

140 

135 

130 

SUMMARY OF TEST RESULTS 

TEST STANDARD 
(OR== ONE) 

MAXMUM DRY 

ASTM D 698 @ B. C 
ASTM 0 1557 A. E. C 

UNIT WEIGHT (pcq  / / 6 . 0  117. o 
o P n M u M  MOISTURE l4.5 /+a CONTENT ( X )  
SAMPLE DESCRIPTION 

& d J I  f lu  
SGURCE 99-3  



A=- -- GEOSYNTEC CONSULTANTS 

LOCATION: FERNALD, OHIO PROJECT NO.: GQ0409 TASK NO.: 0 4 . 1  

DATE: % day& month 2 year 

SAMPLE NO.: Lp  3 
DESCRIPTION: pH4 

FIELD LABORATORY COMPACTION TEST (ASTM D 698 METHOD A) 

AND IF THE MATERIAL RETAINED ON THE NO. 4 ( 4 . 7 5 - m m )  SIEVE IS LESS THAN 20% 
ALL MATERIAL RETAINED ON THE NO. 4 (4.75-mm) SIEVE IS DISCARDED. 
USE OVERSIZE CORRECTION IF MORE THAN 5% IS DISCARDED ACCORDING TO ASTM D 4718. 
USE A 4-in. DIAMETER MOLD / 5.5-15 RAMMER / 12-in. DROP / 3 LAYERS / 25 BLOWS PER LAYER. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  !.% . . . . . . . . . .  !a . . . . . . . . . . . . .  !!x... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

lo .t.4? 0 . .  .b . I .  6 6.9. . .  6.O. l .? - .  2 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

B WT. OF MOLD (grams) L.126 9..  .'I . . . . . . . . . . . . . . . . . . . . .  Cl 20% c f  ( 1  .ZOQ..4 
. . . . . . . .  C WT. OF SOIL . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  e A - B (grams) 1.9. @@ .& . .!??Z*. 3. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  !a 5: q. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

WATER ADDED (mi) ' 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  WT. OF SOIL & M O L D  A (grams) 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

f gQ0.8 

D WET U N I T  WT!') = C X 0.066 (PCf)  /30*2 118.9 
\ E , D R Y  U N I T  WT. = D / [ l  + (K/100)] ( p c f ) .  112.5 / 1 : .  0 . /o8.1, I J 

,o a a 
CL) 
0 

NOTE: IF CALIBRATED u a o  OT 1/30 FTJ IS USED. DIE MT DENSITY IS CALCLRATED FRW THE wictir OT SML. DIE VOLUUE oc THE MOLD AND DIE cwmgm FRW mws TO POUNDS (I.E.. CDNMRSION 
FACTOR - (30 / 453.6) - 0.D66). nfE UOLD UUST BE CMlsRATED TO MRIFY A CAPAaTY OF 1/30 0.0005 F I '  Ott INTERVALS NOT TO EXCEED 1000 TlUES TIM1 THE Uou)  IS FILLED. 

TARE NO. l o x  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  I ( .  . . . . . . . . . . . . . . . . .  .z.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

F WT. OF TARE ( g r a m s )  z 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ?.3 . . . . . . . . . . . . . . .  8:.2 . . . . . . . . . . . .  8. . . . . . . . . . . . . . . . . . . . . . . . . . .  

G WT. OF WET SOIL & TARE (grams) 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2%:7.0 . . . . . . . . . .  303 :.P 
H WT. OF D R Y  SOIL & TARE (grams) a sd.2 5- & $6 4.' .! " '  ' 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .d.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

26.0 :%. 2 97.3 . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  (grams) 2 q7: O .  . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

3o 3 3 6 . 0 0  .~ .,'I,.s" . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

I WT. OF WATER = C - H ( g r a m s )  2 3 .  q 5 ,? 8-5 
J WT. D R Y  SOIL = H - F 

(MOISTURE CONTENT - ASTM D 2216 QA ID: (3d) 

<K 
MOISTURE CONTENT = (I/J) X 100 //. 5 (3 -2 7.1  

. . . . . . . . . . . . . . . . . . .  
I 

. . . . . . . . . . .  .I.. . . . .  

. . . . . . . . . . .  .N . . . .  
-4 
G, 
'm"" 

. . . . . . . . . . . . . . . .  

. . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . .  

-I 



.2 82.1 3- .I. . . . . .  w 

. .  ~?Ll.q. 
15.8 

. .  

.2?. 2. L‘I . . .  ;i. I 
2Llq2$ 

. . . . . . . . . . . . . . . . . . . . . . . .  i 6 m - b  
Is. y 

. . . . . . . . . . . . . . . . . . . . . . .  

I - - - FLWOR DANIEL -- GEOSYNTEC CONSULTANTS - 
FIELD LABORATORY COMPACTION TEST (ASTM D 698 METHOD A) 

PROJECT: ON-SITE DISPOSAL FACILITY (OSDF) 

LOCATION: FERNALD, OHIO PROJECT NO.: GQ0409 TASK NO.: 0 4 . 1  

DESCRIPTION: pHA sE -2i- DATE: y day- month year 

MATERIAL TYPE: I J- Q / ,L&J SAMPLE NO.: L s P - 3 3  
I 

FTHIS METHOD WILL BE USED IF THE MAfERlAL RETAINED ON THE NO. 3/4- in .  (19-mm) SIEVE IS LESS THAN 30%, 
AND IF THE MATERIAL RETAINED ON THE NO. 4 (4.75-mm) SIEVE IS LESS THAN 20% 
ALL MATERIAL RETAINED ON THE NO. 4 (4.75-rnm) SIEVE IS DISCARDED. 
USE OVERSIZE CORRECTION IF MORE THAN 5% IS DISCARDED ACCORDING TO ASTM D 4718. 
USE A 4-in. DIAMETER MOLD / 5.5-lb RAMMER / 12-in. DROP / 3 LAYERS / 25 BLOWS PER LAYER. 

n 
/ 

QA ID: 
~~~~~~ ~~~~~~~ 

WATER ADDED mi) 

(gram S) 

WT. OF MOLD (grams) 

(grams) 

V E T  UNIT WT!’) = ( P 4  

DRY UNIT WT. = D / [ l  + (K/100)] ( P 4  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ! . ...I . . . . . . . . . . .  . . . . . . . . . . . . . . . .  

WT. OF SOIL be MOLD 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

WT. OF SOIL = A - B 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . .  

. . . . . . . . . . . . .  

. . . . . . . . . . . . .  

. . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . .  

. . . . . . . . . . . . .  

. . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . .  

. . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . .  

. . . . .  

. . . . .  

. . . . .  

. . . . .  

. . . . .  

. . . . . . . . . . . . .  

. . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . .  

NOTE: IF CAUBRArCD UOCD OF 1/30 FTJ I S  USED. nlE WT DENSITY IS CALCULATED FROU DIE WIGHT OF SOIL. THE VOCUUE OF DIE UOCD AMD DE CONMASION FROU GRAMS TO POUNDS (I.E.. CONMRSlON 
FACTOR - (30 / 453.6) - 0.066). l l fE Uou) UUST BE CALlsRATED TO M R I F Y  A CAPACllY Of  1/30 1: 0.0005 FT’ DM INTERVALS NOT TO EXCEED 1000 nUES T H A T  THE Uou) I S  FILLED. 

MOISTURE CONTENT - ASTM D 2216  QA ID: - 
. . . . .  

F 

G 

H 

I 

J 

K 

. . . . .  

. . . . .  

. . . . .  

. . . . .  

. . . . .  

L 

‘I 
. . . . . . . . . . . . . . . .  

. . . . . . . . .  .-. . .  

. . . . . . . . .  .4 . . .  

G) 
m 

. . . . . . . . . . . . .  

. . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . .  

TARE NO. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

WT. OF TARE (grams) 

(grams) 

(grams) 

(grams) 

WT. DRY SOIL H - F (grams) 

MOISTURE CONTENT = (I/J) X 100 ( 9.) 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

WT. OF WET SOIL & TARE 

WT. OF DRY SOIL & TARE 

WT. OF WATER = G - ti 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . .  

. . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . .  

a 



- 27313 CORRECTION OF U N l T  WEIGHT .%ill WXTER CON'TEXT FOR SOILS 
CONT.UiYNG OVERSIZE P.ART1CLE.S (ASTM D 4718) 

B .  

- -  

Weight of Total Sample 
Weight of Oversize Fraction 
Weight of Finer Fraction (-4) 
Percentage of Oversize Fraction 
Percentage of Finer Fraction (-4) 
Specific Gravity (Assumed) 

- - Water Content -4, as decimal 
Water Content -4: as decimal 
Dry Density of finer fraction 
Unit Weight of Water - 

- - 
- - 
- 

376ClV'a 

0 . 1 6  



LOCATION: FERNALD. OHIO PROJECT NO: G0O409 TASK NO.: 

DESCRIPTION: Z Z  DATE: /7 doy&rnonth 3 year 

SUMMARY OF TEST RESULTS 

a 
- 



- -- GEOSYNTEC CONSULTANTS - 
FIELD LABORATORY COMPACTION TEST (ASTM D 1557 METHOD& 

PROJECT NO.: GQ0409 TASK NO.: 04- I 

PROJECT: ON-SITE DISPOSAL FACILITY (OSDF) 
LOCATION: FERNALD, OHIO 

DESCRIPTION: pHq 5 E  DATE: - 
MATERIAL TYPE: SAMPLE NO.: 3 '3 5 

THIS METHOD WILL BE USED IF THE MATERIAL RETAINED ON THE NO. 3/4-in. (19-mm) SIEVE IS LESS THAN 30% 
AND IF THE MATERIAL RETAINED ON THE NO. 4 (4.75-mm) SIEVE IS LESS THAN 20%. 
ALL MATERIAL RETAINED ON THE NO. 3/8-in. (9.5-mm) SIEVE IS DISCARDED. 
USE A 4-in. DIAMETER MOLD / 10-lb RAMMER / 18-in. DROP / 5 LAYERS / 25 BLOWS PER LAYER. 

COMPACTION OF SOIL 

A 

B 

C 

. . . .  

. . . .  

. . . .  

0 
E 

. . . .  

L 

~~ ~~ ~ ~~~ 

WATER ADDED (mi) 

(gram91 

WT. OF MOL0 (grams) 

WT. OF SOIL A - B (gram91 

WET UNIT WT!') ( P 4  

DRY UNlT WT. = D / [ I  t (K/100)] ( P C O  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

WT. O f  SOIL & MOLD 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

= C X 0.066 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

q %  
. . .  6.3./ cy: .(. . . .  

Y L o ? . ( f  

. . . .  I-! .e %?. 
/ 3  8--9 

. . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . .  

. . . . . . .  , . 3 - . ~ , o [  

I / '  

. . . . . .  1..3Yt. g. 
/ 22+j 

NOTE: IF CMIBRA~ED uao OF !/so F T ~  IS USED, THE MT DENSTY IS CALCVLATED FRW THE wwr (x sui. THE VOLUME OF ME MOCD AND ME CONVERSION FROU GRAMS TO WUNOS (I.E.. CONMRSION 
FACTOR - (So / 45J.6) - 0.086). THE MOLD MUST BE CALlsRATED TO VERIFY A CAPACITY OF 1/30 f O.OOO5 FT' ON INTERVALS NOT TO EXCEED 1000 TIMES THAT M E  MOLD IS FIUED. 

MOISTURE CONTENT - ASTM 0 2216 

. . . . .  
F 

G 

H 

I 

J 

K 

. . . . .  

. . . . .  

. . . . .  

. . . . .  

. . . . .  

TARE NO. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

WT. OF TARE (gram91 

(grams) 

(grams) 

(9roms) 

(grams) 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

WT. OF WET SOIL & TARE 

WT. OF DRY SOIL &. TARE 

WT. OF WATER = G - H 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

DRY SOlL = H - F 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7' - MOISTURE CONTENT = (I/J) X 100 ( 

L 

*GEOsWR(; '.oNSULTANlS TILE NO. 1-08-FLC 

J. 

+ 2 3  
. . . .  2 .Y . . . . . . . . . . . . . .  -7. . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . .  r- Y 3.r.3.3.. . . . . . .  w.. . . . . . .  

. . . . . . . . . . . . . . . . . .  3'2* 9 2.78t.6.0 . . .3?.2: .T 
289. f5 ts2.57 309. &5 

. .  

. .  

1 

Tu 
4 
w . .  

08 
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-- - -- GEOSYNTEC CONSULTANTS 

THIS METHOD WILL BE USED IF THE MATERIAL RETAINED ON THE NO. 4-in. (4.75-mm) SIEVE IS GREATER THAN 20%, 
AND THE MATERIAL RETAINED ON THE NO. 3/8-in. (9.5-mm) SIEVE IS LESS THAN 20%. 
ALL MATERIAL RETAINED ON THE NO. 3/8-in. (9.5-mm) SIEVE IS DISCARDED. 
USE OVERSIZE CORRECTION IF MORE THAN 5% IS DISCARDED ACCORDING TO ASTM D 4718. 
USE A 4-in. DIAMETER MOLD / 10-lb RAMMER / 18-in. DROP / 5 LAYERS / 25 BLOWS PER LAYER. 

J\ 

FIELD LABORATORY COMPACTION TEST (ASTM D 1557 METHOD B). 

WATER ADDED (mi) PPV‘ - 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .?.?‘I.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

(grams) lo.  e/*. .(. 

C WT. OF SOIL A - 8 (qrarns) 1.. 3-1’1 !.e. .3.. 
. . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ( P C f )  /.!@!3. . . :  . . . . . . . . . . . . . . . . . . . . . . . .  

A WT. Of SOIL & MOLD 

B WT. OF MOLD 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

0 WET UNIT WT!’) = 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

PROJECT NO.:- TASK NO.:% 

DATE: & day &!% month &? year 

PROJECT: ON-SITE DISPOSAL FACILITY (OSDF) 
LOCATION: FERNALD, OHIO I DE SCRl P TI ON : 1 7 h + 5 e  Lt 

\E 

(MATERIAL TYPE: I 4, . cL*./ SAMPLE NO.: > P r n - 3 r -  
/, 

DRY UNIT WT. = 0 / [ l  + (K/100)] ( P C f )  / f S 4  1 



-- GEOSYNTEC CONSULTANTS 

LOCATION: FERNALD, OHIO PROJECT NO: GQ0409 TASK NO.: 04.1 ' DESCRIPTION: P h z  DATE: 17 day& month  4 7 9  year 

MATERIAL TYPE: L P r n  -3s 

- 4 7 3 8  

CORRECTION OF UNIT WEIGHT AND WATER CONTENT FOR SOILS 
CONTAINING OVERSIZE PARTICLES (ASTM D 4 7IS) 

PROJECT: ON- SITE DISPOSAL FACILITY (OSDF) 

Weight of Total Sample - - 3 76 W .a 
Weight of Oversize Fraction - 
Weight of Finer Fraction (-3 

Specific Gravity (Assumed) = (Gbd 2.72 

780. i - 
- - 36 7/4. / 

Percentage of Oversize Fraction = (PC) 2.6 D Percentage of Finer Fraction (-& = (PF) ?7. 4/ 

O.OP? 
0.015 
/a. 0 
6 a 4  

- (WFj = Water Content -&, as decimal - 
(WC) = Water Content +& as decimal - 
(GF) = Dry Density of fmer fraction - 
(6w) = Unit Weight of Water - 

- 
- 
- 



1 Geotechnical, Environmental and Material Testing Laboratory 

Test Conditions Specimen Test Specimen Initial Conditions 

-- 
I- i\ division of GeoSyntec Consultants Laboratories 

Hydraulic 

FLEXIBLE WALL PERMEABILITY TEST'') 
ASTM D5084 

No. 

1 

Project Name: 

spec. spec. 

Prep.@) Length 

(-1 (W 

R 6.6 

Project Number 

Client Project Number 

7.2 112.1 

ClientlSite ID: 
Sample Number: 

16.9 62.4 57.4 5.0 DTW 28.5 4.5E-8 

Material Type: 

Expected/Specified Value: 

FERNALD OSDF-OPTION YEAR1 

GQo40904.1 

N/A 

LPIII-35 

99F16 

SOIL 

Spec. Dryunit Moisture Back Consolid. Permeant Average Conductiviq 

hameter/ Weight 1 Content 1 z::. I Press. 1 Press. I Liquid@) 1 W e n t  1 

Notes: 
1. Method C, "Falling-Head, Increasing-Tailwata" test procedures were followed during the tdng 

2. Specimen preparation: ST 
3. Type of permermt liquid DTW = D e a i  Tap Water, DDI = Deaired Deionized Water 

Shelby Tube, R = Remolded, B = Blodc Sample. 



. -  

S C R C X I M A X  MINIMUM ‘K. CF SAMFLE 
(FASSiNG NO. 10 SiEVEj 

‘KT. CF CR” 5AMF12 PLUS TAZE 

‘Ui. CF T A E  

‘KT. OF GRV SAMFIZ 

. . . . . . . . . . . . . . . . . .  . . . . . . . .  

. . . . . . . . . . .  . . . . . . . .  

. . . . . . .  

. . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . .  

. . . . . . . . .  . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . .  



- -- -- GEOSYNTEC CONSULTANTS - 
BOULDERS 

PARTICLE SIZE DISTRIBUTION AND SOIL CLASSIFICATION TEST RESULTS (ASTM C 136/D 422) (ASTM D 2487) 

COBBLES GRAVEL SAND FINE 

COARSE FINE COARSE MEDIUM FINE SILT SIZES CLAY SIZES 

PROJECT: ON-SITE DISPOSAL FACILITY (OSDF) 

LOCATION: FERNALD, OHIO PROJECT NO.: 0 4 0 9  TASK NO.: 04.1 

DESCRIPTION: 6%.&&2 -71 DATE: 9 day d** month /f99 year 

MATERIAL TYPE: u' pc- SAMPLE NO.: LP a36 QA ID: p L  
c 

lY 
W 

lL 

I- z 
W 
0 
tY 
W 

z 

a 

too 

80 

60 

40  

20 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  CURVE COEFFICIENTS: (C"). ( C d  

1000 100 

1 
i 

N 
-J 
G3 
00 

10 1 0.1 

GRAIN DIAMETER IN MILLIMETERS 

0.01 0.001 

SOIL CLASSlFlCATlON (ASTM 0 2487): a -1eM Clby & / S 4  . 
%EOSYNTEC CONSULTANTS FILE NO. 2 - i 6 - p ~ )  CHECKED BY: 

ATTERBERG LIMITS 

(LL) . .  .3 ! . . . . . . . . .  

(PL). . . . . . . . . . . . . . . . .  /6 
(PI) .  . .f r .  . . . . . . . .  

SIEVE RESULTS 

HYUROMETER RESULTS P~nAR~DA.~ #MER 

0.00 

\ 4 

SHEET NO. O F %  



COEFF. UNIFORMITY (Cu) 
COEFF. CURVATURE (Cc) 

YI 
5 COARSE FINE COARSE 

., 

MEDIUM FINE SILT CLAY I 

1 FIGURE 
FERNALD OSDF-OPTION YEAR 1 G EO SYNTEC CONSULTANTS 

Geomechanics and Environmental Laboratory 

Atlanta, Georgia DOCUMENT NO.: 

2 
2 

GS FORM: (-) 4PS2 0611 7/99 
ASTM C 136, D 422, D 2487 

D 3042 AND D 4318 [ PARTICLE SIZE DISTRIBUTION AND PHYSICAL PROPERTIES ) [ 

COBBLES 
GRAVEL S A N D  FINES 

U.S. STANDARD SIEVE SIZES AND NUMBERS 
12" 6" 5 "  3" 2" 1 . 5 "  1"3/4"1/2" 3/8" 14 #lo #20 #40 #60 #lo0 #ZOO 

SITE SAMPLE ID LPlll-36 LIQUID LIMIT (%) 
LAB. SAMPLE NO. 99F49 PLASTIC LIMIT (Yo) ds! 
SAMPLE DEPTH (f t )  PLASTICITY INDEX $ L  

a a SOIL CLASSIFICATION: 
LL 

- 4 7 3 8  

GRAVEL(%) 
SAND (%) 

FINES (%) 75.3 
SILT ( % I  56.0 
C LAY I Yo 1 19.3 

.......................................... 
.......................................... 

100 

90 

80 

70 
I- 
I 
2 $ 60 

m 
5 50 z 

$ 40 

a 

> 

U 

I- 

0 cc 
w 

30 

20 

10 

0 

PERCENT PASSING U.S. STANDARD SIEVE SIZES AND NUMBERS 
3" I 2" I 1.5" I 1 "  I 314- I 1/2" I 318" I #4 I # i o  I #20 I #40 I #60 I #IOO I #200 

100 

PERCENT FINER 
THAN HYDROMETER 

i 

~ l o  

20 

30 I- 
2 
I 

40 
m 
a 

50 2 
4. 
0 
0 

u1 

60 
w 
V 

70 a 
5 

80 

90 

100 
10 1 0.1 0.01 0.001 

GRAIN SIZE (mm) 

PERCENT PASSING SIEVE SIZES (mm) 
75 I 50 1 3 7 . 5  I 25 I 19 112.5 I 9.5 1 4 . 7 5  12.00 ~0.850~0.425~0.250~0.150~0.075 

PARTICLE DIAMETER (mm) 
0.050)0.020~0.005~0.002~0.001 

1 1 1 75 69 54 27 19 



B 

-- GEOSYNTEC CONSULTANTS 

D 

LOCATION: FERNALD, OHIO PROJECT NO: GW409 TASK NO.: 04.1 
DATE: d a y h  month E year Phase D ESC RIP TI ON : 

MATERIAL T Y P E : / B b ; /  SAMPLE NO.: 63 3 L 

2 *7  ..3.,,...ii.b. 

. .  40:. .3 6. 

. . .  3.9, .!!6, 

.A. . .  .I .'. . 3 0  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

I 
/ 

LIQUID LIMIT DETERMINATION Q A  ID:DL u"-- 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . .  . . . . . .  . . . . .  TARE NO. 

A Wl. OF TARE 

9 Wl. OF WET SOIL & TARE 
. . . . . . . . . . . . . . . . . . . . . . . .  . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

" " 'S. '  8 9  5 e 37' 
C WT. OF DRY SOIL 8c TARE (grams) 

D WT. OF WATER = 8-C 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . .  . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  E WT. OF DRY SOIL = C-A (aroms) i."i+y . . . . . . . . . . . . . . . .  . . . . . . .  . . . . .  

33.6. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . .  . . . . .  . . . . . .  
F MCISTUXE C O N T E N T  = (D/E)X100 (X) 

N N U M S E R  OF BLOWS 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

DRYING TARE NO. 

@. . E . ! Q 0 5 .  
,L.3& 

I I CURING TARE NO. 

. . . . . . . . . . . . . . .  00.0046 
/ 

15 20 25 30 40 50 60 

NO. OF BLOWS. (N) 

PLASTIC LIMIT DETERMINATION 
f 

QA ID:-- 

. . . . .  

A 

B 

C 

D 

. . . . .  

. . . . .  

. . . . .  

. . . . .  

~~ 

TARE NO. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

W. OF TARE (grams) 

(grams) 

(grams) 

(grams) 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Wl. OF W E T  SOIL k TARE 

Wr. OF DRY SOIL k TARE 

Wl. OF WATER = B-C 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . .  Wl. OF DRY SOIL = C-A (grams) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

\F 1 MOISTURE CONTENT = (D/E)X100 (2) 
/ 



I I i I I I I ~ i I \ : \ I \  

I I I I 1 I I I I I l \ l \ l \  

I I I I I I I I 1 I I I ! I I I I I I I I I \1 1 :\ - - - - I i I I I I I ! I I I : I ! I I I I I I I I l \ l \ \  



\ 
w 
4 

AND IF THE MATERIAL RETAINED ON THE NO. 4 (4.75-mm) SIEVE IS LESS THAN 20% 
ALL MATERIAL RETAINED ON THE NO. 4 (4.75-mm) SIEVE IS DISCARDED. 
USE OVERSIZE CORRECTION IF MORE THAN 5% IS DISCARDED ACCORDING TO ASTM D 4718. 1 USE A 4-in. DIAMETER MOLD / 5.5-lb RAMMER / 12-in.. DROP / 3 LAYERS / 25 BLOWS PER LAYER. 

. . . . .  ?3.. . . . . . . . . .  

. . . .  W b  
-3. L ( S  . . . .  I '13 
.5! 3; .33.. 
. . . . . . . . . . . . . . . . . . .  2-63 . I  6 
..-5..9!83 

4 . /  

. . . . . . .  

-n " I  03 

? ?./. . . .  

. . . . . . . .  .z.2 .z. 

l r .  i 

. 3 . W  XO. . . .  

3 b a  . . .  

39.9-6 
. .3.n * . 3 q  

. . . . . . . . . .  

(COMPACTION OF SOIL *%,%' - 
. . . . .  

. . . . .  

. . . . .  I_ . . . . .  . . . . .  

NOTE: 

WATER ADDED 

WT. OF SOIL & M O L D  

WT. OF M O L D  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

WT. OF SOIL = A - B 

WET U N I T  WT!') = C X 0.066 

D R Y  U N I T  WT. = D / [ l  + (K/100)] 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

(mi) 

(grams) 

(grams) 

(grams) 

( P 4  

( P 4  

. . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . .  

. . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . .  

. - -  . . . . . . .  . I  . . . . . .  I . . .  . . . . . . . . . . . . .  I . .  . . . . . . .  

IF CMIBRATU)  UOCD OF 1/30 FTJ IS USED. THE MT DENSITY IS CALCVLATED FROM W E  MlGliT OF SOIL. THE VMUUE OF DIE UMO AJ4D 1)iE CONVERSION F R W  G R A M  TO POUNDS (I.€.. CONMRSlON 
FACTOR - (30 / 453.6) - 0.066). TIE UOLD UUST BC CALBRATEO 10 MRlFY A CAPACIlY OF 1/30 f O.OOO5 FIJ ON INlERVMS NOT TO EXCEED 1000 nUES M A T  THE Uou) IS FILLED. 

/MOISTURE CONTENT - ASTM D 2216 Q A  ID: p z e  
- 

TARE NO.  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

WT. OF TARE (grom3) 

(grams) 

(gram 3) 

(gram s 1 
(grams) 

(9.) 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

WT. OF WET SOIL & TARE 

WT. OF D R Y  SOIL & TARE 

WT. OF WATER = G - H 

WT. D R Y  SOIL = t i  - F 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

MOISTURE C O N T E N T  = (I/J) X 100 

FILE NO. 2-04-FLC 

8 4 3  
/o 2 
8: l?- 

. . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . .  

.3n. .*,c. 
3 3 3. 5-6 . . . . . . . . . . . . . . . .  

1 3, I 
YitET t 4 O . + f f A  

8 



-- GEOSYNTEC CONSULTANTS 

b 
CORRECTION OF U N I T  WEIGHT -.tUD WXTER CO?iTTiuT FOR SOILS 

CONTrUMNG OVERSIZE P-4RTTCLES (AS721 D 4 71 8) 

Weight of Total Sample - - 3s/, 771.0 

W e i h t  of Finer Fraction Wv8 

Percentage of Oversize Fraction = (PC) -7.0 
Percentage of Finer Fraction (p$)'/8 = (PF) 47.0 

- -  Specific Gravity (Assumed) = (Gd 2. ,7z 

- 
Weight of Oversize Fraction - /027.8 

31743. 2 - - 

(wF> = Water Content -5: as decimal - - 0. lql 
(WC) = Water Content +&'as decimal - - 0.015 

(6w) = Unit Weight of Water - - 624 

3% 

- ( 6 ~ )  = Dry Density of frner fraction - 119.1, 
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- -- GEoS~YNTEC CONSULTANTS 

DESCRIPTION: PkASEIL: DATE: /o day&& month .d IS? year 

MATERIAL TYPE: w PeryI.1 SAMPLE NO.: LPm-36 

FLUOR DANIEL 

TEST STANDARD 
(OR- ONE) ASTM D 1557 a 6. C 

.. . I 

//. 4 OPTIMUM MOISTURE 
CONTFNT (%\ 

SAMPLE DESCRIPTION 
Gmdn 7Xf 

SOURCE 99-3 

. .  

L MOISTURE CONTENT (%) 4 

h .  _. __ . 2 - - 3  
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- - FLUOR DANIEL -- GEOSYNTEC CONSULTANTS - 
FIELD LABORATORY COMPACTION TEST (ASTM D 1557 METHOD B) 

7 

PROJECT: ON-SITE DISPOSAL FACILITY (OSDF) 

LOCATION: FERNALD, OHIO PROJECT NO.: 0 9  TASK NO.: 04*1  

DESCRIPTION: P h a s e  I;r DATE: f d a y h  month J f f  0 year 
MATERIAL TYPE: L - 3  C k g  SAMPLE NO.: L 6 \  

THIS METHOD WILL BE USED IF THE MATERIAL RETAINED ON THE NO. 4-in. (4.75-mm) SIEVE IS GREATER THAN 2O%, IQ 
AND THE MATERIAL RETAINED ON THE NO. 3/8-in. (9.5-mm) SIEVE IS LESS THAN 20%. 4 
ALL MATERIAL RETAINED ON THE NO. 3/8-in. (9.5-mm) SIEVE IS DISCARDED. 0 
USE OVERSIZE CORRECTION IF M.ORE THAN 5% IS DISCARDED ACCORDING TO ASTM D 4718. W 
USE A 4-in. DIAMETER MOLD / 10-lb RAMMER / 18-in. DROP / 5 LAYERS / 25 BLOWS PER LAYER. 

.2.  20 

COMPACTION OF SOIL 

. . . . .  
A 

B 

C 

0 

E 

. . . . .  

. . . . .  

. . . . .  

. . . . .  

c 

NOTE 

WATER ADDED (mi) 

(grams) 

WT. OF MOLD (grams) 

(grams) 

WET UNIT WT!') = C X 0.066 ( P 4  

DRY UNIT WT. = D . /  [ l  + (K/100)] ( P 4  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

WT. OF SOIL de MOLD 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
WT. OF SOIL = A - B 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

If. 8 3  'Y-crO 

. . . . . . . . . . . . . . . . . . . . . . . . . .  .e. . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6 ZF3, 3, 6350.7  
a 2Y 

. .  ??.?:.?.. . .  ...CI.LU ?.I.'!. . .  

. . . . . . . . . . . . . . . . . . . . .  Z!. .c! !.: 9 .  
[ 3 6 .  z I Y / .  3 
2 0 6  3. 7 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

1 2 5 . 5  128.0  ' 

... . . .  

I 30 .L '.,, 

b6 23.g 

IF CALIBRATED uao OF i/so FTS IS USED. ME WT OEHSITY IS CALCVLAIED FROU THE YJE~GHT OF SOIL. THE VOLUUE OF ME UOCD AND THE CONMRSON FRW GRAM TO POUNDS (I.E.. CONVERSION 
FACTOR - (M 453.8) - 0 . ~ 6 ) .  THE UOLD MUST BE CALIBRATED TO MRIFY A c w A a i r  OF 11x1 * 0 . m ~  FT' ON INTERVALS NOT TO EXCEED 1000 nuEs MAT THE MOLD IS FIuEo. 

c 

MOISTURE CONTENT - ASTM D 2216 

. . . . .  

F 

G 

H 

I 

J 

K 

. . . . .  

. . . . .  

. . . . .  

. . . . .  

e!. . . .  

L 

TARE NO. I S  L 
WT. OF TARE (grams) %. Z 
WT. OF WET SOIL & TARE (grams) 3 81.5 0 
WT. OF DRY SOIL de TARE (grams) b l 2  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .3s. 2:. . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  (grams) 2-9rl._.. . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

WT. OF WATER = C - H 

6 
3.6 

. . . . .  Y!... 0 . 0 .  

. . . . .  3.6?..C3.. 

. . . . . .  3. !:.CI.. . . . .  

. . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . .  

. $ . . .  2 . . . . .  I. % 
132.12-  

. .  3.+?J.,.. 

. .  zr.%d D . . .  

. . . . . . . .  2 . u  

. . . . . . . . . . . . . . . . .  

b ' .  
. . . . . . . . . . . . . . . . . .  I 2 I . 6 6  , 



A=- -- GEOSYNTEC CONSULTANTS 

LOCATION: FERNALD, OHIO PROJECT NO.: GQ0409  TASK NO.: 049 I 

DESCRIPTION: DATE: &. d o y $ y  month 9 9  year 5 E  1z 

THIS METHOD WILL BE USED IF THE MATERIAL RETAINED ON THE NO. 3/4-in. (19-mm) SIEVE IS LESS THAN 30% 
AND IF THE MATERIAL RETAINED ON THE NO. 4 (4.75-mm) SIEVE IS LESS THAN 20%. 
ALL MATERIAL RETAINED ON THE NO. 3/8-in. (9.5-rnm) SIEVE IS DISCARDED. 
USE A 4-in. DIAMETER MOLD / 10-lb RAMMER / 18-in. DROP / 5 LAYERS / 25 BLOWS PER LAYER. 

COMPACTION OF SOIL .*r 0% / 

. . . . .  

A 

B 

C 

D 

E 

. . . . .  

. . . . .  

. . . . .  

. . . . .  

c 

WATER ADDED 

WT. OF SOIL C MOLD 

WT. OF MOLD 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

WT. OF SOIL = A - B 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

WET U N I T  WT!') = C X 0.066 

D R Y  U N I T  WT. = D / [ l  t (K/100)] 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . .  

. . . . . . . .  

. . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . .  

. . . . . . . . .  

. . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . .  

QA ID: =) 

. . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . .  

NOTE: IF CALIBRATED uao  or I/JO F T ~  IS USED. THE MT DENSTY IS CALCVLATEO FROM THE MIWT cr SOIL. THE VOLUME OF  HE MOLD AND THE CONMRSON FRW CRAMS TO PWNDS (I.E.. CONVERSION 
FACTOR - (XJ 453.6) - 0.0~6) .  TM uao MUST BE CMMATED TO VERIFY A CAPACITY OF 1/30 * 0.000s F T J  OH INTERVALS NOT TO EXCEED two n u E s  THAT THE MOLD IS FIUEO. 

MOISTURE CONTENT - ASTM D 2216 
/ 1 

QA ID: - 
. . . . .  

F 

G 

H 

1 

J 

K 

. . . . .  

. . . . .  

. . . . .  

. . . . .  

. . . . .  

L 

TARE NO. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

WT. OF TARE (grams) 

WT. OF M T  SOIL de TARE (gram31 

WT. OF DRY SOIL & TARE (gram31 

(grams) 

WT. D R Y  SOIL H - F (grams) 

M.olSTURE C O N T E N T  = (I/J) X 100 .m 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

WT. OF WATER = G - H 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

- 
'GEOSYN~ OF(SULIANTS FILE NO. z-oe-nc 



-- GEOSYNTE c CONSULTANTS 

CORRECTION OF UNIT WEIGHT AND WATER CONTENT FOR SOILS 
CONT.AINING OVERSIZE PARTICLES (ASTkf D 4718) 

\ 

Weight of Total Sample 
Weight of Oversize Fraction 
Weight of Finer Fraction (-a 
Percentage of Oversize Fraction 
Percentage of Finer Fraction (-3 D Specific Gravity (.4ssumed) 

- (WF) = Water Content -5, as decimal - 
(W = Water Content -3: as decimal - 
(6F) = Dry Density of frner fraction - 
(6w) = Unit Weight of Water - 

- 
- 
- 

3q) 771.0 
/027.8 
3-3 743. s 
3. 
97.0 
2 3 2  



SiEVE A N i i L Y S i E  

. . . . . . . . . . .  

. . . . . .  !.Q. . .  

. . . . . . .  2-0.. 
. . . . . . .  4 0 .  . .  

L O  
io0  

. . . . .  P O .  . . . . .  

. . . .  . f R  n/. . . . .  

. . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . .  

. . .  

. . .  

. . . . . . . . .  

. . . .  

12. f 
9. ,c 
y. 9r 

. . . . . .  zoo . .  

. . , . . , . 0. .6P. 

. . . .  .o.. .'[Z r 

. . . . . . .  !? . '. ?Y.. 
O J  s'o 

. . . . . .  8 .*G?5 

. . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . .  

. .  23~3.z-. & 8.73 . . . . . . . . . . . . . . .  

93.c 48 
. . . . . . .  ~ s . . . 3 . ~ .  1 2 . 0 5 '  . 

. . . . . .  4' . .8 ' I . '  

. . . . .  6r;. %3..  

. . . . .  82 ... 70' 
/aL/. I 3. 

. . . . .  ; ~ .,.; .,. . .  

. . . . . . . . .  

. . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . .  

. . . . . . . . .  J5.2/ 

. . . . . . .  1 c .IS.r' . .  

. . . .  

. . . . . .  

. . . . . .  

. . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . .  

FF7CdEtT 
f = E CFi cx Ti CN f 

. . . . .  

. .  

. . .  

. . . . .  

. .  

. . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . .  

%FINER = 100 L Z  RETAINED 
I 3 



-- e -- GEOSYNTEC CONSULTANTS I -  
LOCATION: FERNALD, OHIO PROJECT NO.:- TASK NO.: 0 4  
DESCRIPTION: 

MATERIAL TYPE: LeZL,Pp- P L  SAMPLE NO.: Lpm-37 QA ID:& 

DATE: -9 day &!C month (477 year 

\ 

FLUOR DANIEL 

BOULDERS COBBLES GRAVEL SAND FINE 

SILT SIZES CLAY SIZES COARSE FINE COARSE MEDIUM FINE 

U.S. STANDRARD SIEVE SIZES 

\ 

PARTICLE SIZE DISTRIBUTION AND SOIL CLASSIFICATION TEST RESULTS (ASTM C 136/D 422) (ASTM D 2487) 

100 

BO 

60 

40 

20 

CURVE COEFFICIENTS: ((2"). . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . .  

3' 2" 1"3/4"3/8" 4 10 20 40  60 100 200 

1000 100 10 1 0.1 0.01 0.001 

GRAIN DIAMETER IN MILLIMETERS 

t '  
I 

-4 
0 
00 

( SOIL CLASSIFICATION (ASTM D 2487): 

ATTERBERG LIMITS 

(LL). . .3/. . . . . . . . . . .  

(PL). . ./6. . . . . . . . . . .  

(Pi) . . . . . . . . . . . . . . . .  /sc 
SIEVE RESULTS 

iYDROMETER RESULTS 
PARllCLE MA. % FINER & 

'GEOSWTEC CONSULTANTS FILE NO. 2 - i6 -p~)  CHECKED BY: SHEET NO. 



F > f  FIGURE \ 

FERNALD OSDF-OPTION YEAR 1 -- G EO SYNTEC CONSULTANTS PROJECT, 
-L - Geomechanics and Environmental Laboratory PROJECT NO.. GQ0409 

\ 

(-) 4PS2 0611 7/99 [ ) ( D 3042 AND D 4318 

- -- DOCUMENT NO.: Atlanta, Georgia 
7 q R  J 

L 1  u -  
GS FORM ASTM c 136, D 422. D 2487 PARTICLE SIZE DISTRIBUTION AND PHYSICAL PROPERTIES 

U.S. STANDARD SIEVE SIZES AND NUMBERS 
12" 6" 5 "  3" 2" 1 .5"  1"3/4"1/2" 3/8" I 4  110 120 #40 160 1100 #ZOO 

0 

10 

20 

30 + 
I 
5? 

40 ; 
a 
U 
Lu 

5 0  
Q 
0 
0 

60 5 
w 
V a 

70 E 

80 

90 

100 

GRAVEL (%) v, SITE SAMPLE ID LPlll-37 I LIQUID LIMIT (%) 
LAB. SAMPLE NO. 99F50 PLASTIC LIMIT (%) 
SAMPLE DEPTH ( f t )  PLASTICITY INDEX FINES (%) ........................................... 
SOIL CLASSIFICATION: a 

CLAY ( % I  17.0 LL 

I COEFF. UNIFORMITY (Cul . - -. 
COEFF. CURVATURE (Cc) 

PERCENT FINER 
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f - - -- GEOSYNTEC CONSULTANTS - 
\ 

AlTERBERG LIMITS TEST 
PROJECT: ON-SITE DISPOSAL FACILITY (OSDF) 

LOCATION: FERNALD. OHIO P R O J E C T  NO: GOO409 TASK NO.: 04- 1 
DATE: day.& month l q 9 9  year 

(ASTM D 4318) - 1 

Phase DE SCRIP TI ON : 
MATERIAL TYPE: P c L L /  SAMPLE NO.: L r U - 3 7  

, 

A 

3 

t .  6 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . .  !.I 2 / -  3 2 -E TARE NO. 

Wi. OF TARE 
%g,>-( ' ' '  z8, '6 3 '  'zg.y"f ' . 2 r - ' g 5 ' '  

. . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . .  . .  
(groms) 

. . . .  
WT. OF WET SOIL 8c TARE (grams) ~17,. I 7 ?3.'95'' ' ' 'yy..?s 5 2 . ~ ' g '  

C 

D 

E 

F 

N 

. .  

. . . . .  9 6 .  Sd 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . .  ': . . . i .  . . . . . . .  . . .  

WT. OF DRY SOIL & TARE (grams) 4 2- 8 8  q0.02 9s. 5s 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  'I. :3. I 311.l.3: . . . .  .3?Q Wi. OF WATER = 8-C 

Wi. OF DRY SOIL = C-A 

(grams) 

(grams) .Ir I .ci...y 3 .~ 7-'"""/.1,.39. . . . . .  , , ( ,  '5 Z.O$' . ~ .  ; 'aB. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  MClSTURE CONTENT = (D/E)X100 (X) . . . . . . . . .  ~~ . . . . . .  .3.*'. %7* 1 . . . . .  I x 0" ' ' " ' 

NUMSER OF BLOWS 

S . 4 z  

A 

DRYlNG TARE NO. I I 

TARE NO. 

WT. OF TARE , 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

n I ' I  I I  
I \ :  I I  I I R 3  

W 

8 

C 

D 

! 

I I I  k 

w I I I 3t 

WT. OF WET SOIL & TARE (grams) 4 /1qr  . 
WT. OF D R Y  SOIL & TARE 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

(grams) 4.0 T !.f . . 

(grams) 1. ?.W. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

WT. OF WATER = B-C . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

-I 

10 

E 
F 

15 20 25 30 40 58. 60 

. . . . . . . . . . . . . . . . . . . . .  W. OF D R Y  SOIL . . . . . . . . . . . , . . . . . . . . . . . . . . . . . . . . / , ! . ~ .  = C-A (grams) 3.3. 
MOlSTURE CONTENT = (D/E)XiOO (z)  p*&/S'..s 

I I  NO. OF BLOWS ( N )  

CURING TARE NO. 

. .  

PLASTIC LIMIT DETERMINATION QA ID:& 

.~~.,l~.r' 2 86 
. . . . . . . . . . . . . . .  

. . . . . . . . . . . .  
'3 q.& . . . . . . . . . . . . . . .  

.L? /. . 
. . . . .  11 .06  

. . . . .  

. . . . . . . . . .  

. . . . . . . . . .  

J 

[ LIQUID LIMIT (LL) = % PLASTIC LIMIT (PL) = Is-' TPLASTICIN INDEX (PI) = I 4: 0 



-E-DENSITY I RELATIONSHIP -- 7 3 8  
PROJECT: ON- SITE DISPOSAL FACILITY (OSDF) 

LOCATION: FERNALD, OHIO PROJECT NO: GQ0409 TASK NO.: 0 4 . /  

DESCRIPTION: I D  ATE: d a v h r n o n t h  /999 year 

MATERIAL TYPE: & f??-.r rM SAMPLE NO.: i P  El-3,  
I 

r 

TEST STANDARD 
(QRa.E ONE) ASTM D 1557 A. B. C 

MAXIMUM DRY 
UNIT WEIGHT (pcf) /do. 0 , I  lal.5 1 .. . I 

OPTIMUM MOISTURE 
CONTENT (%) 13-2 12.7 
SAMPLE DESCRIPTIO> 

&%J*2 /;if 

?9-3 SOURCE 

. 

CUR= OF 1- 
SATURAllON FOR 

EWAL TO : 
sEanc GRAMM 

090058 
c MOISTURE CONTENT (%) J 



-- -- GEOSYNTEC CONSULTANTS 
m 

N' PROJECT: ON-SITE DISPOSAL FACILITY (OSDF) 
, 

PROJECT NO.: GQ0409  TASK NO.: O 4 . 1  

DATE: ot day ___ 06 month - 1 9 9 9  year 
M O #  

I LOCATION: FERNALD, OHIO ' DESCRIPTION: pHA sf  - 2 i  

-- 
c3 FIELD LABORATORY COMPACTION TEST (ASTM D 698 METHOD A) G 

AND IF THE MATERIAL RETAINED ON THE NO. 4 ( 4 . 7 5 - m m )  SIEVE IS LESS THAN 20% 
ALL MATERIAL RETAINED ON THE NO. 4 (4.75-rnm) SIEVE IS DISCARDED. 
USE OVERSIZE CORRECTION IF MORE THAN 5% IS DISCARDED ACCORDING TO ASTM D 4718. 
USE A 4-in. DIAMETER MOLD / 5.5-lb RAMMER / 12- in .  DROP / 3 LAYERS / 25 BLOWS PER LAYER. 

f COMPACTION OF SOIL 

. . . . .  

. . . . .  

. . . . .  'I . . . . .  . . . . .  

~~~~~~ ~~ ~~~ ~ 

WATER A D D E D  (4 
(grams 1 

WT. OF M O L D  (9roms) 

WT. OF SOIL = A - B (qroms) 

WET U N I T  WT!') = C X 0.066 ( P 4  

D R Y  U N I T  WT. = D / [ I  + (K/100)] ( P 4  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

WT. OF SOIL k MOLD 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

9 2 0 7. L.r 

2-0 "Y .  7.. . .  !.? ?- ?*?.  . 

1 . 3 0 .  5 
. .  

/ TY. 0 . . . . . . . . . . . . . . . . . . . . . . . . .  

. .  6 1. !.e*.?. . .  

. . . . . . . . . . . . . . . .  crz4944 

NOTE: IF CMl9RATED UOCD OF 1/30 FTJ IS USED. TIiE MT DENSITY IS CALCULATED FROU THE YrElGIIT OF SOIL. TtIE VOLUUE OF TtiE Um?AND T)IE CONMRSON FROU GRAMS TO POUNDS (LE., CONMASION 
FACTOR - (30 / 453.6) - 0.066). TIE UOCD UUST BE CALIBRATED IO MRIFY A CAPAUTY OF 1/30 f O.OOO5 FT' ON INTfRVMS NOT TO EXCEED 1000 TlUES M A T  W E  U o u )  IS FILLED. 

d 

OA ID: I$&?- MOISTURE CONTENT - ASTM D 2216 

T A R E  NO.  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

WT. OF T A R E  (grams) 

(grams) 

(grams) 

(9roms) 

(9roms) 

(9.) 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

WT. OF WET SOIL & T A R E  

WT. OF D R Y  SOIL & T A R E  

WT. OF WATER = C - t i  

WT. D R Y  SOIL = t i  - F 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . .  

R E  C O N T E N T  = (I/J) X 100 

50.69 

. . . . . . . . . . . . . . . . . . . . . . . . . . .  13 % .e . . . .  



-- GEOSYNTEC CONSULTANTS 
1 - 

- - 2 7 3 8  

CORRECTION OF UNIT WEIGHT AND WATER CONTENT FOR SOILS 
CONTAINING OVERSIZE PARTICLES (ASTIM D 4718) 

PROJECT: ON-SITE DISPOSAL FACILITY (OSDF) ' 
- 

Weight of Total Sample 
Weight of Oversize Fraction 
Weight of Finer Fraction (-& 
Percentage of Oversize Fraction 
Percentage of Finer Fraction (-&I 
Specific Gravity (.4ssumed) D 

- (WF) = Water Content -3, as decimal - 
(WC) = Water Content +& as decimal - - 

- (8F) = Dry Density of finer fraction - 
(6w) = Unit Weight of Water - - 

0- /31 
0.015 
/ao. 0 
62. f /  



S E V E  A N A L Y S i Z  QA IO: m F  
SiE'E NG. 

12.1- I .  

. . . . . . .  1 %  

. . . .  I .  
. . . . .  YY 

. . . . . . .  '/z 
. .  247 . .  

,Bq  
. . . . .  !.Q. . . . .  2 e o .  . . . . .  0s- 

. . . . . .  AB.. . . . . . . . . . . .  0.,8?-U . . . . .  k f2 .7 .  
. . . .  . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . .  . .  

. . . . . . . . . . . . . .  

40 
bo 

P O  

. . . . . . . . . .  . . . .  

I i 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  t I 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .BpB)Q061. I 
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?!!E- GEOSYNTEC CONSULTANTS - 

aOULDERS COBBLES GRAVEL SAND 

COARSE I FINE  COARSE^ MEDIUM FINE 

PROJECT: ON-SITE DISPOSAL FACILITY (OSDF) 

LOCATION: FERNALD, OHIO PROJECT NO.: GQ0409 TASK NO.: 04 . f  

DESCRIPTION: PkcEc 77  DATE: &day k month r94'i year 

MATERIAL TYPE: LO& Pem r L  SAMPLE NO.: cPa-38 Q A  ID: d 

FINE 

SILT SIZES I CLAY SIZES 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  CURVE COEFFICIENTS: (C"). (C,) 

I---- U.S. STANDRARO SIEVE SIZES 

100 

80 

60 

40 

20 

1000 

3" 2" 1"3/4"3/8* 4 10 20 4 0  60 100 200 

100 10 1 0.1 

GRAIN DIAMETER IN MILLIMETERS 

0.01 0.001 

ATTERBERG LIMITS 

(LL) . .  .-. . . . . . . . .  

(PL). . .  7.. . . . . . . .  

(PI) . . . . . . . . . . . . . . .  kt3 

S l E M  RESULTS 

~ W Y O R O M E T E R  I RESULTS I 

f SOIL CLASSIFICATION (ASTM D 2487): 
\ / 

CHECKED BY: SHEET NO. -?/OF?/ %EOSYNTEC CONSULTANTS FILE NO. z - 1 6 - p ~ )  



FIGURE 
FERNALD OSDF-OPTION YEAR 1 G EO SYNTEC CONSULTANTS PROJECT: =-- - Geomechanics and Environmental Laboratory PROJECT NO.: GO0409 

, DOCUMENT NO.: Atlanta, Georgia 

COARSE I FINE  COARSE^ MEDIUM I FINE 

GS FORM. (-1 4PS2 0611 7/99 
ASTM c 136. D 422, D 2487 

D 3042 AND D 43 1 a ( PARTICLE SIZE DISTRIBUTION AND PHYSICAL PROPERTIES ) ( 

SILT CLAY 

100 

90  

80 

7 0  
F 
I 
c 
!$ 60 

m 
5 5 0  z 
U 
c 
5 40 
0 
K 
w a 

> 

30 

20 

10 

0 

I SAND GRAVEL 

U.S. STANDARD SIEVE SIZES AND NUMBERS 
12" 6" 5 "  3" 2"  1 . 5 "  1"3/4"1/2" 3/8" #4 #10 #20 #40 160 #lo0 3200 

FINES 

2 7 3 8  

SITE SAMPLE ID LPIll-38 
LAB. SAMPLE NO. 99F51 

0 

10 

20 

30 
I 
!2 

40 5 
m 
a 
u1 

50 
Q 
0 
0 

60 
Lu 
0 a 

70 2 

80 

90 

100 

~~ 

LIQUID LIMIT ( % I  GRAVEL(%) 
PLASTIC LIMIT ( % I  SAND(%)  

g G  
2 
U 

SAMPLE DEPTH (ft) 1 PLASTICITY INDEX 
SOIL CLASSIFICATION: 

FINES (%) 69.0 
SILT (%) 53.0 
CLAY (%) 16.0 

........................................... 
.......................................... 

0.050 

63 

~~ I COEFF. CURVATURE (Cc) 
PERCENT PASSING U.S. STANDARD SIEVE SIZES AND NUMBERS I PERCENT FINER 

0.020 0.005 0.002 0,001 

47 23 16 

75 5 0  37.5 25 19 12.5 9.5 4.75 2.00 0.850 0.425 0.250 0.150 0.075 

69 
I I I I I 

NOTES: 000063 



- - FLUOR DANIEL -- GE OSYNTE c C o NSULTANTS - 

I DRYING TARE NO. 

- ATTERBERG LIMITS TEST (ASTM D 4318) - ? .? a 1 

PROJECT: ON-SITE DISPOSAL FACILITY (OSDF? 

LOCAnON: FERNALD. OHIO PROJECT NO: GQO4O9 TASK NO.: 04.1 
DE SCRIP TI ON: Phase DATE: - /( doyLc / tCmon th  i! .L- 999 year 

MATERIAL TYPE: L m  Bw*1 % SAMPLE NO.: -/- 0 / L /  .-3g 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
WT. OF DRY SOIL & TARE 

W. OF WATER = B-c 
(grams) 

. . . . . . . . . . . . . . . . . . . . . . . . .  (grams) 

. . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  (grams) 
MOlSWRE CONTENT = (D/E)X100 (% 

,3.9. 9 v  .+.I* gl 

7130 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . .  . . .  3.3' . . . . . .  

. . . .  . . . . . . .  1 2 4  13.SB 
(grams) 3. 3 7 .  

I 2. : I P.. 
MClfTUZE CONTENT = (D/E)Xt00 (x) 2.%? 
NUMSEF! OF BLOWS Yq 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . .  3 0 .  Gv'' ' 3 ; , @ ,  I ,  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . .  . . .  . . . . . . .  

2 

W. OF DRY SOIL & TARE (grams) c/o. 6 
W. OF WATER = B-C 

W. OF DRY SOIL = C-A (grams) 

I 

36 .  12 . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

1. : ,zY 
9. ..3J 
f 6.83 

15 20 25 30 40 50 60 
NO. OF BLOWS (N) 

f PLASTIC LIMIT DETERMINATION QA ID:,=) 

. . . . .  

~ . . . . .  

. . . . .  

. . . . .  

7 

2.4 . . . . . . . . . .  

'3 , +;s+ 
. . . .  3.9,. 3.7 

. . . . . .  1 :.! .& 
6 . 9 8  

/ L S L  

. . . . . . . . . . . . . . .  

? 8 . 2 3  . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . .  

. . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . .  

. 

[ LIQUID LIMIT (LL) = PLASTIC LIMIT (PL) = m, PLASTICITY INDEX (PI) = 13 e 2 )  

h 

%EOSmEC CCNSUTANn NO. 2-13-UT MEOQD BY: (J SHEET NO. 



- - - -- GEOSYNTEC CONSULTANTS 

LOCATION: FERNALD, OHIO PROJECT NO: GQ0409 TASK NO.:- 
DESCRIPTION: 4 DATE: ~/7 d o y k m o n t h  ,d?@ year 

FLUOR DANIEL 

MATERIAL TYPE: p- p& SAMPLE NO.: A . p s  - 3g 

SUMMARY OF TEST RESULTS 

TEST STANDARD ASTM D 698 A@ C 

MAXIMUM DRY 

( a R a E  ONE) ASTM D 1557 A. .B, C 

UNIT WEIGHT b c f )  /&. 8 
OPTIMUM MOISTURE 
CONTENT (X) 

hc 

CUR= O f  1- 
SATURATION FOR 

EWAL TO : 
sxanc GRAVITY 

FPQQP(PG5 
MOISTURE CONTENT (x) d 

7 > 



h "\ 

AND IF THE MATERIAL RETAINED ON TtiE NO. 4 (4.75-mm) SIEVE IS LESS THAN 20% 
ALL MATERIAL RETAINED ON THE NO. 4 (4.75-mm) SIEVE IS DISCARDED. 
USE OVERSIZE CORRECTION IF MORE TI IAN 5% IS DISCARDED ACCORDING TO ASTM D 4718. 
USE A 4-in. DIAMETER MOLD / 5.5-lb RAMMER / 12-in. DROP / 3 LAYERS / 25 BLOWS PER LAYER. 

FIELD LABORATORY COMPACTION TEST (ASTM D 698 METHOD A) 

I ( PROJECT: ON-SITE .DISPOSAL FACILITY (OSDF) 

I LOCATION: FERNALD, 01-110 I DESCRIPTION: Phase - PROJECT NO.: GQ0409 TASK N,B+ 0 4 . 1  
T U G .  
D A T E : 0 8 d a y  o c  month- year 

COMPACTION OF SOIL I t  3 9  133 .8  13.88 /3.3 3 QA ID: && - 
. . . . .  

A 

0 

C 

0 

E 

. . . . .  

. . . . .  

. . . . .  

. . . . .  

L 

WATER ADDED 

WT. O f  SOIL & MOLD 

WT. OF MOLD 

. . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . .  

WT. OF SOIL A - D 
. . . . . . . . . . . . . . . . . . . . . . . . . . . .  

WET UNIT WT!') = C X 0.066 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

DRY U N I T  WT. = 0 / [ l  + (K/100)] 

. -  . -  

12% 
6 296.1 

L-----c- 

. . . . . . . . . . . . . . .  

. . . . . . . . . . . . .  

. . . . . . . . . . . . .  

. . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . .  

'MOISTURE CONTENT - ASTM D 2216 

. . . . .  
F 

G 

ti 

I 

J 

K 

. . . . .  

. . . . .  

. . . . .  

. . . . .  

. . . . .  

T A R E  NO. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

WT. OF TARE I 8. 3 
I .  1 . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . .  

WT. OF WET SOIL & TARE 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

WT. OF.ORY SOIL & TARE 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . .  

WT. OF WATER G - t i  
. . . . . . . . . . . . . . . . . . . . . . . . . . . .  . .  

T. DRY SOIL H - F (grams €3 m MOISTURE C O N T E N T  = (I/J) X 100 r2.? 
CIIECKUJ BY: . .- 

CtOSYNlEC CWaJLtANTS nLE NO. I-Dc-FLC 

t 
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] . . . . .  

. . . . .  

NOTE: 

7 
MOI 

. . . . .  

. . . . .  

. . . . .  
‘ K  

e c E O S ~  

LOCATION: FERNALD, OHIO PROJECT NO. :GQ0409  TASK NO.: 04.  I 
DESCRIPTION: p H ,  s E a DA1E: E day k month 2 year 
MATERIAL TYPE: L\G> I CrL ‘1 SAMPLE NO.: 4 ? - 3 8  

STURE CONTENT - ASTM D 2 2 1 6  

. . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
WATER ADDED (4 
WT. OF SOIL de MOLD (grams) 

(groms) 

(grams) 

WET UNIT WT!’) (PCf) 

DRY UNIT WT. = D / [ l  .t. (K/100)]  ( P 4  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . .  . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
WT. OF MOLD 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
WT. OF SOIL = A - B 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
= C X 0.066 

TARE NO. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

WT. OF TARE (grom3) 

(grams) 

(grams) 

(grams) 

WT. DRY SOIL I1 - . F  (grams) 

MOISTURE CONTENT = (I/J) X 100 (%I 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

WT. OF WET SOIL & TARE 

WT. OF DRY SOIL & TARE 

WT. OF WATER = C - H 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . .  

r N E C  COMlJLlANTS rlLE NO. I -OS- fLC 

. . .  . . . . . .  
I O  z 

. . .  . .  6 2 7$ 4 
~1 2 0 7.q 

. 2 o &6,6 
. . .  . . . . . . . . .  . .  

. . .  . .  . . . . .  

h399: . .  . .  . . . . . . . . .  

* 

I 
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FLUOR DANIEL 

CORRECTION OF UNIT WEIGHT AlUD WATER COXTENT FOR SOILS 
CONT.AINING OVERSIZE P-ARTICLES (ASTM D 471 8) 

/PROJECT: ON-SITE DISPOSAL FACILITY (OSDF) 

MATERIAL TYPE: Ld 9- cd, LP la-38 

Weight of Total Sample 
Weight of Oversize Fraction 
Weight of Finer Fraction (-w 
Percentage of Oversize Fraction 
Percentage of Finer Fraction (-&) B Specific Gravity (.Assumed) 

- [WF) = Water Content -&> as decimal - 
Water Content +?&IS decimal - (WC) = 

i8F) = Dry Density of finer fraction - 
(6w) = Unit Weight of Water - 

- - 
- 
- 

L31.3 
/ 4023.9 
3 -2 
76. g 
2- 72 

0 /cfo 
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( SiEVE ANALYSIS 

J !.? 4 AB.. . . . . . . . . .  

2 -00 
e)* 8 50 

. . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . .  40 . .  .I.. . . .  .@ : Y Z . f , ,  
bo s.2w . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

P O  

. . . . . .  A@*. . . . . . . . . . .  

. . . .  Y.n  d. 

0. K O  

. @...6?C. . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  I 
ZFINER = 100 - XZ RETAINED 

' I  

8 , M . .  
. . . . .  g z *  Y Z .  

. , . .  3.9.. 1.9 

. . . . . . . .  55-• 43' 
. . . . . . . . . . . . . . . . .  b 4.' 28' 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . .  

1-56 

. . . . . .  ~ 2; .3/. 

. . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . .  

. . . . . . . . . . .  

/ s o  . . . . . . . . .  

. . . . . . .  9,614.. . .  

' j l q  3 c 

. . . . . .  4u *? 
47.7 

91. % 
8%. 3 
8S.Y 
8/*8 

. . . . . . .  4 

. . . . . . . .  

. . . . . . . .  

. . . . . . .  

. . . . . . . .  

. . .  9%. 3 

. . . . . . . .  . . . . . . . .  

. . . . . . . .  

. . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . .  

Q A  lD:DcE 

. . .  

. . . . . . . . . . . . . . . . .  

.$?, ??. 100.. . . .  

. . . . . . . . . . . . . . . . . .  

., .... . . . . . . . . . . .  ' ? '  ' ". ' . 
.#?. . 

.$@-JOfj9..  . 
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BOULDERS COBBLES GRAVEL SAND FINE 

COARSE FINE COARSE MEOIUM FINE SILT SIZES CLAY SIZES 

U.S. STANDRARD SIEVE SIZES 

~ ~ _ _ _ _ _  

PARTICLE SIZE DISTRIBUTION AND SOIL CLASSIFICATION TEST RESULTS (ASTM C 136/D 422) (ASTM D 2487) 

PROJECT: ON-SITE DISPOSAL FACILITY (OSDF) 

LOCATION: FERNALD, OHIO PROJECT NO.: GQ0409 TASK NO.: 04 .1  

DESCRIPTION: f b  ir DATE: 9 day &!% month ,"t99 year 
MATERIAL TYPE: k&m SAMPLE NO.: qn 39 Q A  ID: c8 

CURVE COEFFICIENTS: (C"). . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  (Cc). . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

100 

80 

60 

40 

20 

1000 IO0 10 1 0.1 

GRAIN DIAMETER IN MILLIMETERS 

0.01 0.001 

11 

n 

G 
Y 

a 

s d  I [ SOIL CLASSIFICATION (ASTM D 2487): 

ATTERBERG LIMITS 

(LL) . . . . . . . . . . . . . . . .  3 Y  
(PL). . . . . . . . . . . . . . . .  1 8  
(PI) . . . . . . . . . . . . . . . .  / b  

SIEVE RESULTS 

SIEVE SIZE12 FINER 

HYDROMETER RESULTS 

%EOSWTEC CONSULTANTS FILE NO. 2-18-Pu) CHECWLD B Y  
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1 FIGURE I 

FERNALD OSDF-OPTION YEAR 1 G EO SYNTEC CONSULTANTS 
Geomechanics and Environmental Laboratory 

Atlanta, Georgia DOCUMENT NO.: 

- 
--L 

COARSE FINE COARSE MEDIUM FINE SILT CLAY 
COBBLES 

GRAVEL SAND FINES 

c 1 I-) [ PARTICLE SIZE DISTRIBUTION AND PHYSICAL PROPERTIES ) ( GS FORM: 
4PS2 0611 7/99 

ASTM C 136, D 422, D 2487 
D 3042 AND D 4318 

I 

SAMPLE DEPTH ( f t )  I PLASTICITY INDEX 

100 

90 

80 

7 0  
I- 
I 
(3 $ 60 

m 
E 5 0  z 
I- 
6 40 
0 
LT 
w a 

> 

U 

30 

20 

10 

0 

A Z  
o I- FINES (%) 75.5 
r n  0 ........................................... 

100 10 1 0.1 0.01 0.001 
GRAIN SIZE (mm) 
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20 

30 I- 
I 

40 
m 

50 2 
0 u 

60 5 
V 

5 
a 

Lu 

5 
70 0 

80 

90 

100 

I GRAVEL(%) v, SITE SAMPLE ID LPIll-39 1 LIQUID LIMIT (%) 

LAB. SAMPLE NO. 99F52 I PLASTIC LIMIT ( % I  I 51 SAND(%)  

SO1 L CLASS I FI CAT1 0 N : a SILT (%) 58.9 1 ”’ E 1 CLAY(%) 16.6 
.......................................... 

THAN HYDROMETER 

NOTES: 
OCQPO71 



C 

D 

E 

F 

N 

DiiYlNG TARE NO. 

. .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . .  . . . .  9 2 .  !/ , .  
WT. OF DRY SOIL & TARE (grams) 3 7- 76' 3 &, 8 7 'r 2.2 g 

. . . . ~ . , . ~ . ~ .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . .  . . . . . . . . . . . . . . . . . . .  Y.90 . .  cr.83 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  WT. OF DRY SOIL = C-A (grams) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  I D .  9 9 1.3..43,, . I  3-.rl., , 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3 .2 , .  18.. . . .  .3?* !.. 37 t . ~ ~  . . . . .  %.a. p.. 
NUMBER OF BLOWS 5 0  ' " 2 3  IV * 

(groms) 3 4  .s ~ . , .  . ~ i .  WT. OF WATER = B-C 
. 

MOlSTLJiiE CONTENT = (D/E)X100 (X) 

10 15 20 25 30 40 50 60 
NO. OF B L O W S  ( N )  

~ ~~ 

I CURING TARE NO. 

, 
O A  ID: n L v  f PLASTIC LIMIT DETERMINATION 

TARE NO. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

A 

B 

C 

D 

. . . . .  

. . . . .  

. . . . .  

. . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  WT. O F T A R E  , (grams) 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  WT. W DRY SOIL & TARE 

W. Or' WET SOIL & TARE (grams) 

(grams) 

W. W WATER 8-C (grams) 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  E IW. OF DRY SOIL = C-A (grams) 

\F IMOISTURE C O N E N T  = (D/E)X100 
P 

c 
. . . .  I : . . . / . .  . . .  

. M . . d . .  

.3.3.1@,!. :. 

. . I .  1. ... 3%. 
36.0 6 . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 -  

. . . . . . . . . . . . .  049. . . . .  
I 72 

. . . . . . . . . . . . . . . . . . . . . . . . . . .  



GEO-C CONSULTANTS 

OISTURE-DENSilY RELATIONSHIP 

LOCATION: FERNALD. OHIO PROJECT NO: GQ0409 TASK NO.: 04-/ 
DESCRIPTION: ?HAse  Z Z  DATE: /5 d a y h  mon t h  year 

140 

I35 

130 

125 

120 

15 

10 

105 

SUMMARY OF TEST RESULTS 

TEST STANDARD ASTM D 698 @ B. C 
ASTM D 1557 A. B. C 

MAXIMUM DRY 

I 

OPTIMUM MOISTURE 
CONTENT ( X )  

I SAMPLE-DESCRIPTION I 
SCURCE I 9 9 - 3  



LOCATION: FERNALD, OHIO PROJCCI N O  :C;Q0409 TASK NO.: 04. I 
DESCRIPTION: p H .  s E 72 DATE: 63 cloy J u  month 9 9 year 

COMPACTION OF SOIL 

IF THE MATERIAL RETAINED ON THE NO. 4 (4.75-mm) SIEVE IS GREATER TI IAN 20%, AND IF TtIE MATERIAL 
RETAINED ON THE NO. 3/8-in. (9.5-mm) SIEVE IS LESS TIIAN 20%. 
ALL MATERIAL RETAINED ON THE NO. 3/8-in. (9 .5-mm) SIEVE IS DISCARDED. 
USE OVERSIZE CORRECTION IF MORE Tt tAN 5% IS DISCARDED ACCORDING 10 ASIM I1 4718. 

- 

. . . . .  
A 

E 

C 

D. 

E 

. . . . .  

. . . . .  

. . . . .  

. . . . .  

c 

. . . . .  

. . . . .  

0 : . . . .  
a i  . . . . .  

. . . . .  

' K  

WATER ADDED (4 
(grams) 

WT. OF MOLD (grams) 

(grams) 

( P 4  

DRY UNIT WT. = D / [ l  t (K/IOO)] (PCf) 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . .  

. . . . . . . . . . . . . . . . .  . . . . . . .  
WT. OF SOIL & MOLD 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

WT. OF SOIL = A - B 

WET UNIT WT!') 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . .  
= C X 0.066 

QA ID: v ( k  

WOE: IF C M ~ B R A ~ ~ O  uao oc r/x F r J  IS USEO. niE Mr OWWY is CALCWAKO FRW nE yl~iclii OF SML. TIE VOLUUE OF niE uon D Atin i ) tE  CD(IMRYOIJ FROU GRAUS TO P W I ~ S  (I .E. .  COIJMRS~OH 
FACTOR - (30 / 453.8) - 0.066). TllE UOLO UUST BE C M l e R A l E D  TO MRlFY A CAPAaTY OF 1/30 f O.ooO5 F l '  011 Itl lERVALS I I O ' l  IO EXCEEO I O O D  l lUES 1 I l A T  TttE UOU) IS FILLED. 

, 
ASTM D 221 6 

TARE NO. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

WT. OF TARE (grams) 

(grams) 

(grams) 

(grams) 

( %) 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . .  (grams), . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . .  
WT. OF WET SOIL & TARE 

WT. OF DRY SOIL & TARE 

WT. OF WATER = C - 1-1 

WT. DRY SOIL = tf - .F  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . .  . .  . . . . . . .  

. . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . .  

MOISTURE CONTENT = (I/J) X 100 

Q A  ID: p L E  

. .  

1-OS-FLC 
c 



c 1 

FIELD LABORATORY COMPACTION TEST (ASTM D 698 M E T H O D ~ E  

FLUOR DANIEL A=- - -- GEOSYNTEC CONSULTANTS 

PROJECT: ON-SITE DISPOSAL FACILITY (OSDF) 

LOCATION: FERNALD, OHIO PROJECT NO.: GQ0409  TASK NO.: 0 4 . 1  

DESCRIPTION: pHA -Z- DATE: L( day h month - ( 3 3 3  year 
MATERIAL TYPE: L 6) LA-? SAMPLE NO.: d P - 3 9  I 
AND IF THE MATERIAL RETAINED ON THE NO. 4 (4 .75-mm) SIEVE IS LESS THAN 20% 
ALL MATERIAL RETAINED ON THE NO. 4 (4.75-rnm) SIEVE IS DISCARDED. 
USE OVERSIZE CORRECTION IF MORE THAN 5% IS DISCARDED ACCORDING TO ASTM D 4718.  
USE A 4-in. DIAMETER MOLD / 5.5-lb RAMMER / 12-in. DROP / 3 LAYERS / 25 BLOWS PER LAYER. 

COMPACTION OF SOIL ( 3 . 3 3  QA ID:M% - 
. . . . .  

A 

B 

C 

. . . . .  

. . . . .  

. . . . .  

9 . . . . .  
E 
c 

WATER ADDED (mi) 

( g r a m s )  

WT. OF MOLD (grams) 

( g r a m s )  

WET U N I T  WT!') = C X 0.066 ( P C f )  

D R Y  U N I T  WT. = 0 / [ l  + (K/100)] ( P 4  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

WT. OF SOIL & M O L D  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

WT. OF SOIL = A - B 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

(MOISTURE CONTENT - ASTM D 2216 

6 % . . .  . . . . . . . . . . .  

6 / 2f.' . . . * .  yo...  
. .  6 . 2 . 3 . 7 .  .a 

4 yo.. . . . . . . . . . . . . . . . . . .  > .?.2?.?*. :! . . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
\2\. 
,~9.8 . . .  I 8;d . . . . . . . . . .  . . . . . . . . . . . . . . . . . .  , 

- 
NOTE: IF CALIBRATED UMO OF 1/30 FTJ IS USED, TIlE WT DENSITY IS CALCULATED FROU TIIE VElGtIT Of SOIL. TIE VOLUUE OF TIIE UOLD AND THE CONMRSION FROU GRAMS TO WVNDS (I.E.. CONVERSION 

FACTOR - (XI 453.6) - 0.066). TIE UOCD UUST BE CALERATEO TO MRIFY A cmAaTY OF i p  i 0.0005 F T J  ON INTERVALS NOT i o  EXCEED io00 nuEs THAT THE UDLO IS FILLED. 
/ 

QA 1 D : p e '  

. . . . .  

. . . . .  

1:": [ ,. . . . . .  ..... 

TARE NO.  

WT. OF TARE 

WT. OF WET SOIL & TARE 

WT. OF DRY SOIL & TARE 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

WT. OF WATER = G - H 

WT. D R Y  SOIL = H - F 
MOISTURE C O N T E N T  = (I/J) X 100 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

'CEOSWTEC CDNSULTAHTS ~ L L  NO. Z-D~-FLC 

. . .  

. .  . .  

1 UIECXLD BY: 

Y 5 U  
/18 

. . . . . . . . . . . . . .  . ' - t'. . 
\ 
ou 
'-4' 

. . . . . . . . . . . .  .o. 
00 

. . . . . . . . . . . . . .  

. . . . . . . . . . . .  

. . . . . . . . . . . . . . . . .  

YIEET " O . L O F L  



-- GE OSYNTE c C o N SULTANTS 

C O ~ C T I O N  OF UNIT WEIGHT AND WATER CONTENT FOR SOILS 
C 0 NTAlNING 0 VERSIZE P.ART1 CLES (X7TM D 4715) 

- Weight of Total Sample - 
Weight of' Oversize Fraction - 
LVeight of Finer Fraction (-3M 
Percentage of Oversize Fraction 
Percenmge of Finer Fraction (-3) 

- 
- - 

= (PC) 
= (PF) 
= (Gv)  ' Specific Gravity (Assumed) 

- - Water Content -%: as decimal - (WF) = 
( W C )  = Water Content -%a as decimal - 
(6r) = Dry Density of finer fraction - 
(6w) = Unit Weight of Ware: - 

- 
- 
- 

36 ? 70.3 
85s. 9 

36 //q. 4 
2.3 
47.7 

I f  I 

2 -72 



I I i !  I !  I !  I I I I I I I I I \ I V  
, , , , I  , , , I  I , , , i I , l ~ k  



FIELD LABORATORY COMPACTION TEST (ASTM D 1557 METHOD A) 
T . 

PROJECT: ON-SITE DISPOSAL FACILITY (OSDF) 

LOCATION: FERNALD, OHIO PROJECT NO.:- TASK NO.: 04-  I 
DESCRIPTION: P H f i  5 E  ZZ DATE: -!%.- day month 9 ' )  year 

L. P CbA L/ SAMPLE NO.: I, 13 u / : 3 y  MATERIAL TYPE: 

THIS METHOD WILL BE USED IF THE MATERIAL RETAINED ON THE NO. 3/4- in .  (19-mrn) SIEVE IS LESS THAN 30% 
AND IF THE MATERIAL RETAINED ON THE NO. 4 ( 4 . 7 5 - m r n )  SIEVE IS LESS THAN 20%. 
ALL MATERIAL RETAINED ON THE NO. 3/8-in. (9.5-mm) SIEVE IS DISCARDED. 
USE A 4-in. DIAMETER MOLD / 10-lb RAMMER / 18-in. DROP / 5 LAYERS / 25 BLOWS PER LAYER. 

f COMPACTION OF SOIL 
, 

. . . . .  [ . . . . .  

. . . . .  

. . . . .  

N O K :  

~~ ~ 

WATER ADDED (ml) 

(grams) 

WT. OF MOLD (grams) 

(grom3) 

WET UNIT WT!') ( P C f )  

D R Y  U N I T  WT. = D ./ [ I  t (K/100)] ( P C f )  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . .  

WT. OF SOIL & MOLD 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

WT. OF SOIL = A - 8 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . .  

= C X 0.066 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  I 3 Y . 3  

. . . . . . .  2. .%. . .  . I  
bfTT P . . . . . . . . . . . . . . . . .  . . . . .  

. . . .  LI 20.9.. "/. . . . . . . . . . . . . . . . . .  

. .  . 1 .  fa-@. .r . . . . . . . . . . . . . .  

. . . .  .I. 20. 0 , 9  

c 

. . . . . . . . . . . . . . . . . . . . . . . .  

IF C N l B R A f t D  U a D  W 1/30 F l 3  IS USED. l l i E  WET DENSITY IS CALCLnATED FROU DE MICIIT OF SOL. THE VOLUME OF DIE MOLD AND l l l E  CONMRSON F R W  GRAUS TO POUNDS (I.E.. CONMRSlOIJ 
FAClOR - (30 / 453.6) - 0.066). ltE MOLD UUST BE CALIBRATED TO M R I F Y  A CAPACITY OF 1/30 f O.OW5 FT'  ON INTERVALS NOT 10 EXCEED 1000 DUES T H A T  l l i E  UOLD IS FIUEO. 

f MOISTURE CONTENT - ASTM D 2216 

I- 

'GtoSw 

TARE NO. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

WT. OF TARE (grom3) 

(gram3) 

(grom9) 

(grams 1 
W f .  DRY SOIL H - F (grom5) 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

WT. OF WET SOIL & TARE 

WT. OF DRY SOIL & TARE 

WT. OF WATER = G - ti 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

MOISTURE CONTENT = (I/J) X 100 

FILE NO. 2-08-FLC 

A 

a/ 

I I *? 

QA ID: 



FLUOR DANIEL a GEOSYNTEC CONSULTANTS 

LOCATION: FEZNALD. OHIO P R O J E C T  NO: G0O409 TASK NO.: 

DE S C R I P TI 0 N : w z  DATE:  a3 day- Juhe month - /??7 year 
MATEi i lAL TYPE: Ldr,fifW &y 5-k LPf77-39 

I 

--2738 
CORRECTION OF UNIT WEIGHT AND WXTER CONTEST FOR SOILS 

CONT.AINIYG OVERSIZE P..\RTICLES (ASTM D 4718) 

Weight of Total Sample 
Weight of Oversize Fraction 
Weight - of Finer Fracrion (-a 
Percentage of Oversize Fraction I) Percontale of Finer Fraction (-3, 
Specific Gravity (Assumed) 

Water Content -3/8> as decimal 
Water Content -3, as decimal 
Dry Densiry of finer fraction 
Unit Weight of Water 

, O.fO7 
0.015 
/d7.3 
62.4 



/ 

Geotechnical, Environmental and Material Testing Laboratory - --- A division of GeoSyntec Consultants Laboratories 
\ -  

Project Name: 

Project Number 

Client Project Number: 

ClienVSite ID. 
Sample Number: 

Material Type: 

Expected/Specitied Value: 

- - 2 7 3 8  FLEXIBLE WALL PERMEABILITY TEST'') 

FERNALD OSDF-OPTION YEAR 1 

GQo409-04.1 

NIA 

urn-39 

99F52 

SOIL 

ASTM D5084 

specimen Test Specimen Initial Conditions Test Conditions 

6.6 7.2 111.5 17.7 64.7 59.7 5.0 

Notes: 
1. Method C, "Falling-Head, I n ~ g - T a i l w a t e r "  test proQdures were followed during the testing 

2. Specimen prepadm: ST = Shelby Tube, R = Remolded, B = Blodc Sample. 
3. Type of pameant liquid DTW = h i r e d  Tap Water, DDI = D e a i  Deionized W;da 

Pelmeant 

Liquid O) 

(-1 

DTW 

Average 

Gradient 

(-1 

11.0 

Conductivity 3 1.5E-8 

. .  
TestedChecked by: f72 Date: 6-23-q9 Approved by: Date: 6-  i3.59; - 
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SEVE ANALYSiE 

. . . . . .  

. . . . . . . . . .  

. . . . .  

. . . . . . . .  

. . . . . . . .  

. . . . . . . . . . . . .  

. . . . . . . . . . . . . . .  . . . . . . . . . . . .  

S I E T  NO. I s &  
ZF~NER a 100 - El; RETAINED 

1 e G c o S ~ ~ c  ~~~CSULTAHTS mr Ha. Z-IL-PUS BY 



-.. 
PARTICLE SIZE DISTRIBUTION AND SOIL CLASSIFICATION TEST RESU.LTS (ASTM C 136/0 4 2 2 )  (ASTM D 2487) 

YOULOERS COBBLES GRAVEL SAIII) FIt IE 

SI1 I SIZES C l  A Y  SIZLS COARSE I FIt4E GI MEI)IlJM 1 FttIE 

I J  S. STANDRARO SIEVE SIZES 

100 

BO 

60 

40 

20 

1000 100 10 1 0.1 

GRAIN DIAMETER IN MILLIMETEIIS 

n. no I 

. 

SIEVE RESULTS 

3-In. 

NO. 10 

NO. 60 
110. 100 
t.10. 200 

IYDROMETER RESULT: 
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B 

I - G EO SYNTEC CONSULTANTS 
-A - Geomechanics and Environmental Laboratory 

Atlanta, Georgia 

1 \ r  . 
I FIGURE 

FERNALD OSDF-OPTION YEAR 1 PROJECT: 
PROJECT NO.: GQ0409 
DOCUMENT NO.: 

Y) 

u 

2 
P 

\ / \  d 

(-) 4PS2 0611 7/99 
GS FORM ASTM C 136, D 422. D 2487 

D 3042 AND D 4318 [ PARTICLE SIZE DISTRIBUTION AND PHYSICAL PROPERTIES -) [ 
/ 

U S STANDARD SIEVE SIZES AND NUMBERS Z-2738 
12 6 5 3 2 1 5  1 3/4 112 3/8 X4 1/10 120 140 160 1100 e200 

COARSE FINE COARSE MEOIUM FINE SILT CLAY I COBBLES 
GRAVEL SAND FINES 

100 

I 

90 

I I I I I 71 I 65 I 50 I 25 18 

80 

70 
I- 
I 
12 2 60 
> a 
2 50 
5 
U 

I- 

0 

u a 

5 40 
a 

30 

20 

10 

0 

0 

10 

20 

E 
w 

50 
a 
0 u 

60 2 
Lu u 

70 a 
5 

80 

90 

100 
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I - - -- GEOSYNTEC CONSULTANTS - FLUOR DANIEL 

ATIERBERG LIMITS TEST (ASTM D 4318) -- 7 3 R  
\ 

PROJECT: ON-SITE DISPOSAL FACILITY ( O S D F )  

LOCATION: E R N A L D ,  OHIO P R O J E C T  NO: G O 0 4 0 9  TASK NO.: 0 4 - 1  
DESCRIPTION: Phase  a DATE: /b d 0 y - j ~ " ~  month  1949 year 
MATERIAL TYPE: P,C h\/ S A M P L E  NO.: 6 U  - Y O  

A 

B 

C 

D 

E 
F 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . .  . . . . .  
TARE NO. 2&. '. : ,Y 2:. . q .  , , , , , ? *  J 

. . . . . . . . . . . . . . . . . . . . . . . . . . .  (grorns) 3 1.. Y. 
* - q ?  . . .  L~s'. 73 L! s. a 9 7 Q  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  WT. OF WATER = 8-C  / .  . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  W. OF DRY SOIL = C-A 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3.@:!0.. . ,751.1 3, . . . . .  3.3, :-. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  W. OF TARE , . , . ,?8. ; 3 7 . , 2. ,$ * 39" 

''.Y'.!Y . . , . Y I l . ~ O .  . . .  7 f . J  6 
. .  .sn-. v?. . . . . . . . .  I.'. . .  !, . . .  ..ye,! 3.. . . . . . .  % 
. . / ,  . I ;  : . b " l . .  . , . . I .  3: 'I 3.. . .  ,'. ,3..2/. . .  .!,? ' :! ?- 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . .  . . .  
WT. OF K T  SOIL & TARE (grams) 5.0 - 6 3  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
( - 0  

WT. OF DRY SOIL & TARE 

MOISTURE CONTENT. = (D/E)X100 

N INUMS, 57 OF BLOWS 
DRYING TARE NO. 

6 

I I  

2'3- 

n 
R 3 3  
W 

2 32, 

5 31 
w 
I- 

0 
W c 3 0  - g j j 1  
I 

15 20 25 30 40 50 60 2- 
10 

NO. OF BLOWS ( N )  

PLASTIC LIMIT DETERMINATION 

. . . . . . . . . .  

. . . . . . . . .  

QA ID: L)LE . 

. . . . .  2.' .  >-, , . I ,  . . . . . . . . . .  . . . . . I .  . . . . . . . . . . . . . . .  

...3.?.. :lo . . I . . . . . . . . . . . . . . .  I . . . . . . . . . . . . . . . .  

. . . .  ,.!.I.$. .! . . . . . . . . . . . . . .  . . . ( I  Q).oo.84.. . 
(gtams) 3 .8 .3 .  g.78 . . p " .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . .  

E WI. OF DRY SOIL = C-A 

F MOISTURE CONTENT = (D/E)Xi00 (% i & ' ;  q ;$L 4 
e. ( LIQUID LIMIT (LL) @ks PLASTIC LIMIT (PL)  = 1 "7 PLASTICITY INDEX (PI) = 
32.2 n 

"GEOSWTEC CUCWTU~TS N NO. 2-13-UT CHEOQD m : L  



! LOCATON:  FERNALD. OHIO PROJECT NO: GQOA09  TASK NO.: 

DESCRIPTION: 
MATFZlAL TYPE: f- &? rnb SAMPLE NO.: LPg% 

DATE: /L/ d a y h n o n t h  .- year 

I 40 

i 35 

150 

125 

I 

, , , . , I , . . , . , I t I I I I I I I I I I l \ l \ l \  
i I I I 1 I I I I 1 I \I  1 
I I I I 1 I I I I I I A I\ I 

SUMMARY OF E S T  RESULTS I 
ASTM D 638 A.@ C ' -c 

I L ~ T  STANDARD 
ASTM o 1557 A. a. c ( C R C r  WE) 

c 
4 MOISTURE CONTENT ( X )  + - 

7 7 



FIELD LABORATORY COMPACTION TEST (ASTM D 698 METIIOD 8 )  . ~ 

PROJECT: ON-SITE DISPOSAL FACILITY (OSDF) 

DESCRIPTION: ph% 5 E 
LOCATION: FERNALD, OHIO I'ROJCC1 NO :GQ= TASK NO : 0 4 -  I 

DATE: I( clay .&rnon th - 9 9  year 

IF THE MATERIAL RETAINED ON THE NO. 4 (4.75-mm) SIEVE IS GREATER 711AN 20%, AND lr Tt1E MATERIAL 
RETAINED ON THE NO. 3/8-in. (9.5-mm) SIEVE IS LESS THAN 20%. 
ALL MATERIAL RETAINED ON THE NO. 3/8-in.  (9.5-mm) SIEVE IS DISCARDET) 
USE OVERSIZE CORRECTION IF MORE THAN 5% IS DISCARDED ACCORDING TO A S l M  I1 4710 

1 '  

WATER ADDED (4 i'.i/z 'Y3 2 -- Pfz 

A WT. OF SOIL & MOLD 602s 3 61 73.5 La 73.3 6 I'I6.2 
Lfa07q fw?. L/ 
2063.9 / q  86*8 

B WT. OF MOLD (grams)@ 4w.q  

D WET U N I T  WT!') = C X 0.066 (pc') /30. /  l a f d  / 36.2 / 3 / .  1 
(grams) 1818.9 / 96q-  I C WT. OF SOIL = A - B 

\ E  D R Y  U N I T  WT. = D / [ I  i (1(/100)] ( P 4  N.2 u / ( 5 . 9  gl yPgl'8.9 - p0.7 

I 

' .  I . " 

f v  
4 
c*3 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  I. F WT. OF TARE (grams 1 8.3 8 . 3  
G WT. OF WET SOIL & TARE (gram 3 1 qf 0. I 3 a . d  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  218.5 11 WT. OF D R Y  SOlL & TARE (grams) 380.5 
. . . . . . . . . .  . .  33.1 q6.6 00 I WT. OF WATER = G - t l  (grams) 27.b 

WT. D R Y  SOIL = tl - F (grams) 37J. 2 
MOISTURE CONTENT = (I/J) X 100 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . .  

327. I 

TARE NO. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  363.3 
(%I 



-- GEOSYNTEC CONSULTANTS 

CORRECTION OF UNIT WEIGHT AND WATER CONTENT FOR SOILS 
CO NT.AIi\iIiuG OVERSIZE P-ARTICLES (ASTM D 4715) 

FLUOR DANIEL 

Wsight of Total Sample 
Wsignt of Oversize Fraction 
Weight of Finer Fraction (-5 
Percentage of Oversize Fraction 
Percentage of Finer Fraction (-3) 
Specific Gravity (.Assumed) 

Water Content -3: as decimal 
Water Content -3: as decimal 
Dry Density of finer fraction 
Unit Weight of Water 

2- 72. 



- - -- GEOSYNTEC CONSULTANTS - 
' L O  v v  

/FROJECT: ON-SiTE OIS?OSAL FACILITY (OSDF) 

OI.%4EX? 

a A-@ .6 
S E X  NG. ( m m )  . 

. . . .  . . . . . . .  

. . . .  p , 2  . . . . . .  37.  F 

. . . . . .  YY I w 

. .  24 . . . . . . . . . .  9 .0  

%..D : 3 . . .  1 . .  
. . . . . . . . . . . . . .  

. . . . . . . .  '/r . . . .  1. . I  2'C . .  

. . . .  q * 3 r  fw 
. . . . . . .  e?. . . . . . . . . . . .  J-00. . , 

8 . 6 P  . . . . . . . .  20,. . . . . . . . . . . . . . . . . . . .  

0 . Y 2 T  
. . . . . . . .  40 . . . . . . . . . . . . . . . . . .  

L O  &9 .$TO 

P O  6 * /TO 
b .03c 

. . . . . .  W O .  . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . .  n/. . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . .  . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

\ I 
ZFINER = 100 - 1 Z RETAINED 

. . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . .  

Z E N E 3  

. . . . . . . . .  

. . . . . . . . .  i 
. . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . .  

. . .  

. . . . . . . . . . . .  

. . . . . . . .  

. . . . .  

. . . . . . . . . . . . . . . . .  

I 4 



PARTICLE SIZE DISTRIBUTION AND SOIL CLASSIFICATION TEST RESULTS (ASTM C 136/0 4 2 2 )  (ASTM D 2487) 

I 

{TTEREERG LIMITS 

LL) '31 
I 7  PI.) 

PI 1 1.l 
SIEVE RESULTS 

CT 
W 

LL 

I- 
z 
W 
0 
IT 
W a 

z 

BOULDERS COBBLES GRAVEL 

COARSE FINE 

CURVE COEFFICIENTS: (C,) (C,> 

f II JE 

SILT SIZES 

SAl lO 

COARSE MEOIUM FllJE 

100 

80 

60 

40 

20 

I000 100 10 1 0.1 

GRAIN DIAMETER IN MILLIMETERS 

0.01 0.001, 

( SOIL CLASSIFICATION (ASTM D 2487): 1 

IYDROMElER RESULTS 1 

clIt.cltcr) OY: 



8 

8 

D 

SITE SAMPLE ID LPlll-41 LIQUID LIMIT (%) 
LAB. SAMPLE NO. 99F100 PLASTIC LIMIT (%) 
SAMPLE DEPTH ( f t )  PLASTICITY INDEX 

- FIGURE 
FERNALD OSDF-OPTION YEAR 1 G EO SYNTEC CONSULTANTS - Geomechanics and Environmental Laboratory 

DOCUMENT NO.: 

I 
-L 

Atlanta. Georgia 

v) GRAVEL(%) 
SAND (%) 2 s  o v) 0 I- FINES (%) 71.8 

CLAY(%) 19.3 

.......................................... 
a [r SILT (%) 52.5 .......................................... 
L L  

GS FORM: ASTM c 136, D 422, D 2487 (-) 4PS2 07/06/99 [ ) ( D 3042 AND D 431 a PARTICLE SIZE DISTRIBUTION AND PHYSICAL PROPERTIES 
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WT. OF WATER = B-C (grams) 

(grams 1 
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IF THE MATERIAL RETAINED ON THE NO. 4 (4.75-mm) SIEVE IS GREATER TI-IAN 20%, AND IF THE MATERIAL 
RETAINED ON THE NO. 3/8-in. (9.5-mrn) SIEVE IS LESS THAN 20%. 
ALL MATERIAL RETAINED ON THE NO. 3/8-in. (9.5-mm) SIEVE IS  DISCARDED. 
USE OVERSIZE CORRECTION IF MORE THAN 5% IS DISCARDED ACCORDING TO ASTM I1 4718. 00 

- -- GEOSYNTEC CONSULTANTS l -  
I 

\ 

FIELD LABORATORY COMPACTION TEST (ASTM D 698 METtlOD B) 

COMPACTION OF SOIL - 
. . . . .  
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. . . . .  

. . . . .  

. . . . .  

. . . .  

L 

(USE A 4-in. DIAMETER MOLD / 5.5-lb RAMMER / 12-in. DROP / 3 LAYERS / 2 5  OLOWS PER LAYER. . c - 

QA-ID: E' 
l \....q .. 2 $8 

0 70 6% WATER ADDED 

WT. OF SOIL C MOLD 

WT. OF MOLD 
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WT. OF SOIL = A - B 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

WET UNIT WT!') = C X 0.066 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

DRY UNIT WT. = D / [ l  .t (1(/100)] 
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WT. OF TARE (grams) 

(grams) 

WT. OF DRY SOIL C TARE (grom9) 

(grams) 

WT. DRY SOIL H - F (grams) 

MOISTURE CONTENT = (I/J) X 100 ( %) 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

WT. OF WET SOIL & TARE 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

WT. OF WATER = G - H 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  



FLUOR DANIEL 
, -- GEOSYNTEC CONSULTANTS 

CORRECTION OF UNIT WEIGHT AND WATER CONTENT FOR SOILS 
CONTAINING OVERSIZE PARTICLES (ASTM D 4715) 

PROJECT: ON-SITE DISPOSAL FACILITY (OSDF) 
- 

LOCATION: FERNALD, OHIO PROJECT NO: GQO4O9 TASK NO.: 04. /  

DESCRl P TI ON : B L t ,  a- DATE: /7 day J k e  month  I??? year 
MATERIAL TYPE: L o 4  f-& .sGnpLc L P D - $ l /  

/ 
I 4 

Weight of Total Sample 
Weisht of Oversize Fraction 
Weight of Finer Fraction (-% 
Percentage of Oversize Fraction 
Percentase of Finer Fraction (-3/d> 
Specific Gravity (Assumed) I) 

Water Content -3, as decimal 
Water Content -i&> as decimal 
Dry Density of finer fraction 
Unit Weight of Water 

39624 6 

a. 8 
97-2 
a- 72 

4300094 
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SUMMARY OF TEST RESULTS 
ASTM D 6% A. B, C 
ASTM o 1557 A . @ C  1 TEST STANDARD 

( C R r -  WE) 

/W I 9.82 OPTIMUM MOISTURE 
CONTENT ( Z )  I 

I SCURCE 49-3 



FLUOR DANIEL A=- - -- GEOSYNTEC CONSULTANTS 

FIELD LABORATORY COMPACTION TEST (ASTM D 1557 METHOD A) 

PROJECT: ON-SITE DISPOSAL FACILITY (OSDF) 

LOCATION: FERNALD, OHIO PROJECT NO.: GQ0409 TASK NO.: 04- I 

DESCRIPTION: 5 E  DATE: d a y  06 month - T? year 

MATERIAL TYPE: SAMPLE NO.: L p m  * f  6 w m e  

THIS METHOD WILL BE USED IF THE MATERIAL RETAINED ON THE NO. 3/4-in. (19-rnm) SIEVE IS LESS THAN 30% 
AND IF THE MATERIAL RETAINED ON THE NO. 4 (4.75-mm) SIEVE IS LESS THAN 20%. 
ALL MATERIAL RETAINED ON THE NO. 3/8-in. (9.5-mm) SIEVE IS DISCARDED. 
USE A 4-in. DIAMETER MOLD / 10-lb RAMMER / 18-in. DROP / 5 LAYERS / 25 BLOWS PER LAYER. 

COMPACTION OF SOIL 
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WT. OF SOIL h MOLD 

WT. OF MOLD 

WT. OF SOIL = A - B 
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. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

WET U N I T  WT!') = C X 0.066 

D R Y  U N I T  WT. = D / [ l  + (K/100)] 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

(mi) 

(grams) 

(grams) 

(grams) 

( P C f )  

(PCf)  

. . . . . . . . . . . . . . . . . . .  
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. . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . .  

( 3 3  14-06 

YZO?. 'r 9.2 99, ,'r... 
6 3  67.6 

I 

* y I  QA1D:  
\ 

'I- 

. .% %.. . . . . .  

. . .  6 .3 .M..A.. 

. .  .4.t?.?.? 7. :. . . . . . . . . . . . . . .  

. . .  a.l I .  3 - 8 . .  . . . ! W 2 : . ~  . . . .  

. . . .  1 .3 9:. .r . . . .  ! .3.?..fT . . . . . .  , 22, I f2S* 1 ; 
NO= IF CALIBRATED UOLD W 1/50  FTS IS USED, THE V E T  OENSTY IS CALCIILATED FROM THE MIGHT OF SOL. THE VOLUME OF THE MOLD AND THE COHMRSON FROM GRAMS TO POUNDS (I.E.. CONMRslqN 

FACTOR - (m 453.6) - 0 . ~ 6 ) .  n i ~  MOLD MUST BE CALIBRATED TO MRIFY A c m u i y  OF 1/30 f 0.0005 F T J  OH INTERVALS NOT TO EXCEED 1000 nuEs MAT THE MOLD IS FIUEO. I 
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(grams) 

(grams) 

(grams) 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

WT. OF WET SOIL h TARE 

WT. OF D R Y  SOIL h T A R E  

WT. OF WATER = C - H 

WT. DRY SOIL = H - F 

M O I S T U R E  C O N T E N T  = (I/J) X 100 
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GEOSYNTEC CONSULTANTS 

L ,"-2738 

FLUOR DANIEL 

CORRECTION OF UNIT WEIGHT AND WATER CONTENT FOR SOILS 
CONTAINING OVERSIZE PARTICLES (ASTM D 4715) 

PROJECT: ON-SITE DISPOSAL FACILITY (OSDF) \ 

PROJECT NO: GQo409 TASK NO.: 0 4 * 1  LOCATION: FERNALD, OHIO 

DESCRIPTION: 1 DATE: /7 d a y k m o n t h  /y?P year 

MATERIAL TYPE: 6 
/ 

- Weight of Total Sample - 
Weight of Oversize Fraction - 
Weight of Finer FracIion (-3 
Percentage of Oversize Fraction = (PC) 

Specific Gravity (Assume.d) = (Gbd 

- 
- - 

Percentage of Finer Fraction (-ye) = (PF) 

- (WF) = Water Content -%, as decimal - 
(WC) = Water Content -3: as decimal - 
(6F) = Dry Density of finer fraction - 
(6w) = Unit Weight of Water - 

- 
- 
- 

972 
a. 72 

0. /a0 
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SiEVE ANALYSIS Q A  ID:- 
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FILUOR DANIBL - - -- GEOSYNI'EC CONSUI:I'ANTS - 
PROJECT: ON-SITE DISPOSAL FACILITY (OSDF) 

LOCATION: FERNALD, OHIO PROJECT NO.:Bo* TASK NO.: 04.1 

DESCRIPTION : 

MATERIAL TYPE: h d  e &u 

I 9 q ?  - I I A l E :  day  s!E&= rnon th --, year 

SAMPLE NO.: L / g - q z  Q A  ID: &/ 
Phase p 

~ O U L D E R S  COBBLES GRAVEL SAND FII JE 1 SILT SIZES 1- COARSE FINE COARSE MEDIUM FINE 

U.S. STANORARD SIEVE SIZES 

CURVE COEFFICIENTS: (C,) (C,) 

100 

80 

60 

40 

20 

3' 2' 1'5/4'3/8' 4 I O  20 40 60 100 200 

1000 too 10 1 0. I 0.0 1 0.001 

GRAIN DIAMETER IN MILLIMETERS 
c / . 

SOIL CLASSlFlCATlON (ASTM D 2487): 
-__-_ 

ATTEREERG LIMITS 

(LL) 3z . . . . 

SIEVE RESUL 

. . .  . 

. . .  . 

S 

3-in. 
2-in. 

1-in. +I- 

I IYOROMETER RESULT! 

. 
YlEEl NO. ' L O F L  



I 1 1  FIGURE 
FERNALD OSDF-OPTION YEAR 1 

- G EO SY NTEC CONSULTANTS PROJECT: 
--L - Geomechanics and Environmental Laboratory PROJECT NO.: GQ0409 

, . DOCUMENT NO.: 
Atlanta, Georgia 

SITE SAMPLE ID LPlll-42 
LAB. SAMPLE NO. 99F101 
SAMPLE DEPTH (f t )  

GS FORM: ASTM C 136. D 422. D 2487 [-> 4PS2 07/06/99 ( ) ( D 3042 AND D 4318 
PARTICLE SIZE DISTRIBUTION AND PHYSICAL PROPERTIES 

LIQUID LIMIT (%) $ 1  GRAVEL(%) 74.2 
SAND (%) PLASTIC LIMIT (%) 

PLASTICITY INDEX 0 k FINES ( % I  
1 2  

U.S. STANDARD SIEVE SIZES AND NUMBERS 7 - 2 7 3 8  
L 

12" 6" 5" 3"  2"  1.5" 1 "3 /4 "1 /2 "  3 /8"  1 4  # l o  120 #40 #60 #lo0 1200 
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7 0  
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I 
c 2 60 
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5 40 
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30 
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50 37.5 25 19 12.5 9.5 4.75 2.00 0.850 0.425 0.250 0.150 0.075 0.050 0.020 0.005 0.002 0,001 

74 67 51 27 20 

COARSE FINE COARSE MEDIUM FINE SILT CLAY 1 I COBBLES I 
GRAVEL SAND FINES 
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30 + 
I 
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40 
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5 0  
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0 u 

60 2 
LU 
V 
U 

70 

80 

90 

100 

I v, u ........................................... 
SO1 L CLASS I FI CAT1 0 N : I cr SILT (%) 54.7 .......................................... 

I L I  CLAY ( % I  19.5 
COEFF. UNIFORMITY (Cu) 
COEFF. CURVATURE (Cc) 

PERCENT PASSING U.S. STANDARD SIEVE SIZES AND NUMBERS I PERCENT FINER 

NOTES: 
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FLUOR DANIEL -- GEOSYNTEC CONSULTANTS 

ATTERBERG LIMITS TEST (ASTM D 4318) " - 2 7 3 8  I) 
PROJECT: ON-SITE DISPOSAL FACILITY (OSDF) 

1 

LOCATION: FERNALD. OHIO PROJECT NO: GQ0409 TASK NO.: 04-1 
DATE: - 22 day- Ja-7nonth ~1999 year Phase = DE SCRl P TI ON : 

MATERIAL TYPE: L, 1'. C L h , ,  SAMPLE NO.: L.Pj  s/z 
r 

LIQUID LIMIT DETERMINATION QA ID: DLk' - 

A 

E 
C 

D 

E 
F 

N - 

TARE NO. 

W. OF TARE 

WT. OF WET SOIL & TARE 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  :.I.. . . .  ! ' , I . .  . .  

. . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . .  

6 2 '  (grams) 41, ., , , 

WT. OF DRY SOIL = C-A (grams) 1 2. BY 

NUMBE3 OF BLOWS s-0 

.I( ' ' ' 

WT. OF DRY SOIL & TARE 

WT. OF WATER = B-C 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . .  
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MClSTUiiE CONTENT = (D/E)X100 (x) 2 7,. 4,'- 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

4 3 . 7 0  
4L7. f 9  

yb 

3-94 I 5;oo 

DRYING TARE NO. I I 
n I I 

I I I K 35 
v 

. 
I + I t 

r"a A I I I I 
U I I I I I I 

I I I I I ,I 
10 15 20 25 30 40 50 60 

NO. OF BLOWS (N) 

- 1  a /  
I CURING T A ~ E  NO. 

PLASTIC LIMIT DETERMINATION OA ID:=\ 

. . . . .  

A 

B 

C 

D 

E 

. . . . .  

. . . . .  

. . . . .  

. . . . .  

. . . . .  
,f 

TARE NO. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

W. OF TARE (grams) 

(grams) 

(grams) 

(gromsl 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
W. OF WET SOIL & TARE 

W. OF DRY SOIL & TARE 

W. OF WATER = B-C 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . .  I . . .  y.. . .  

,.. . '34..'.~.~. . 

I Z 9 - b  
1 3 r, L [ t  

' I .  :.@& 

. . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . .  

. . . . . . .  

. . .  2 ,o  ,? . . . . . . . . . . . . . . . . . . . .  

I .  2 )  . . . . . . . . . . .  
7.07 W. OF DRY SOIL = C-A (grams) 5.: .M . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

MOISTURE CONTENT = (D/E)X100 1 %  673 I ~ A - I  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . .  

. . . . . .  

. . . . . .  

. . .  

. . .  

. . .  

. . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . .  

I .  
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- -- GEOSYNTEC CONSUL'l'AN'I'S 

PROJCCT NO :S,QQ409 TASK NO.: 0 4 -  I LOCATION: FERNALD, OHIO 

DESCRIPTION: p I - / A  s 72 DATE: & c ~ a y h  m o n d 9 9  9 year 

/ \  1 
FIELD LABORATORY COMPACTION TEST (ASTM 0 698 METIiOD U) ' 

IF THE MATERIAL RETAINED ON THE NO. 4 (4.75-mm) SIEVE IS GREATER 1I1AN 20%, AND I f  TtIE MATERIAL 
RETAINED ON THE NO. 3/8-in. (9.5-mm) SIEVE IS LESS TIIAN 20%. 
ALL MATERIAL RETAINED ON THE NO. 3/8-in. (9.5-mm) SIEVE IS DISCARDED 
USE OVERSIZE CORRECTION IF MORE THAN 5% IS DISCARDED ACCORDING 10 A S l M  I1 4710 

WATER ADDED (4 10 A I zo \v 6 7 0 

A WT. OF SOIL de MOLD L I f 5 - 3  
B WT. OF MOLD (grams) ~ 1 2 0  9 .  L/ Y Z O f .  t (  q2Lo4.Y 4 L o y . y  . t 'L*q.c/  
C WT. OF SOIL = A - B (grom3) % O  I y j 5  QS63.q  w323.(  I970.7 
D WET UNIT WT!') = C X 0.066 ( P 4  3 3 . 2 -  1 3 L Z  1335- 1 Y? I 

(grams) Ib 2 2 7. 9 (5 9 9 3 . 3  t A*\- 

L E  DRY UNIT WT. = 0 / [ l  + ( t ( / lOO)]  ( P 4  I Igy5 I h g s -  / r w  1 1 1 6 . ? , 1  



CORRECTION OF UNIT WEIGHT .4ND WATER CONTEBT FOR SOILS 
CO NT.%IivING OVERSIZE PXRTICLES (XYTikl D 6715) 

Weight of Total Sample 
Weight of Oversize Fraction 
LVzight of Finer Fraction (-3 
Percentage of Oversize Fraction 
Percenrage of Finer Fraction (-% D Specific Gravity (.Assumed) 

- - Water Content - k 6, a s  decimal 
Water Content -%. as decimal 
Dry Density of finer fraction 
Unit Weight of Water - 

- 
- - 
- - 
- 

9 89s. * 
97.7 
2- 763 

(3 .9  
0.0s 
// 9.6 
62. L/ 
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/ 

r PARTICLE SIZE DISTRIBUTION AND SOIL CLASSIFICATION TEST RESULTS (ASTM C 136/D 422)  (ASTM D 2487) 

CURVE COEFFICIENTS: (Ct,) (%) 
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' I  
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C4 
0 
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- [ SOIL CLASSlFlCAnON (ASTM D 2407): 

eGtoSwrrrc COIlWLTAtllS FILE 110. 2-16-PY) 

SIEVE RESULTS 

SIEVE SIZE! 2 FINER 

IYDROMElER RESULTS 
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- G EO SYNTEC CONSULTANTS 

Geomechanics and Environmental Laboratory 
Atlanta, Georgia 

\ / \  1 (-) GS FORM: 
4PS2 07/06/99 

[PARTICLE SIZE DISTRIBUTION AND PHYSICAL PROPERTIES ) ( ASTM C 136. D 422. D 2487 
D 3042 AND D 4318 

1 FIGURE 
FERNALD OSDF-OPTION YEAR 1 PROJECT: 

PROJECT NO.: ~ ~ 0 4 0 9  
DOCUMENT NO.: 

U.S. STANDARD SIEVE SIZES AND NUMBERS 
12" 6" 5 "  3" 2" 1.5" 1"3/4"1/2" 318" 1/4 810 #20 #40 #60 #lo0 #200 

v1 

Y 

2 
P 

L = - 2 ? 3 8  I 

COARSE FINE COARSE MEDIUM FINE SILT CLAY 
COBBLES 

GRAVEL SAND I FINES 

100 

90 

80 

70  
t 
I 
52 $ 60 
m 

5 5 0  z 

6 40 

a 

> 

U 

k 

V 
(r 
Lu 

30 

2 0  

10 

0 

SITE SAMPLE ID LPlll-43 
LAB. SAMPLE NO. 99F102 

LIQUID LIMIT (%) GRAVEL(%) 
PLASTIC LIMIT (%) S A N D ( % )  J G .  

0 

10 

20 

30 + 
I 
2 

40 
rn 
(r 
w 

5 0  
a 
0 
0 

60 5 

70 2 

w 

80 

90 

100 

SAMPLE DEPTH ( f t )  
SO1 L CLASS I FI CATION : 

PLASTl C ITY INDEX ' 5 v) 0 I- FINES (Yo) 69.4 
lx Q SILT ( % I  51.2 

CLAY ( Yo 1 18.2 

........................................... 
.......................................... 

LL 
I . .  

C 0 EFF . U N I FORM ITY ( Cu ) 

3" I 2" I 1.5" I I "  I 314" I 112" I 318" I #4 I # i o  I #20 I #40 I #60 I # io0  I #200 

PERCENT PASSING SIEVE SIZES (mm) 
75 50 37.5 25 19 12.5 9.5 4.75 2.00 0.850 0.425 0.250 0.150 0.075 

69 

I COEFF. CURVATURE (Cc) 

THAN HYDROMETER 
PARTICLE DIAMETER (mm) 
0.050 0.020 0.005 0.002 0.001 

64 48 25 18 

I . .  

I PERCENT FINER PERCENT PASSING U.S. STANDARD SIEVE SIZES AND NUMBERS 

NOTES 



- 
r Y 

LIQUID LIMIT DETERMINATION Q A  I D : L ~ L L  
- 

~ 

TARE NO. 

WT. OF TARE (groms) 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

WT. OF WET SOIL & TARE (grams) 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

WT. OF DRY SOIL & TARE 

WT. OF WATER = E-C 

WT. OF DRY SOIL = C-A 

(grams) 

(grams) 

(gromr) 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

MCISTURE CONTENT = (D/E)X100 (x) 
NUMSE.? OF BLOWS 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

1.,. sc 
2~d. bo ' ' 

5.1. a. .T ' 
ry, 6 v 

5 4 .  &.  

c.  'Is;@ .Y 
3.9.1 !6. 
9- 

DRYlNG TARE NO. 

. 

A 

B 

. . . .  .4t. 0 .? 

TARE NO. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

W. OF TARE (grams) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

(grams) 3.3;. .? 2. W. OF WET SOIL & TARE 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

10 15 20 25 30 40 50 60 

f S * G ' (  

NO. OF BLOWS (N) 

1 . . 1  z 

I CURING TARE NO. 

I 

. . . . . .  

C ................................. 
D 

W. OF DRY SOIL & TARE 

WT. OF WATER = B-C 

W7. OF DRY SOIL = C-A 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

(grams) 

Iy . . . . . . . . . . . . . . .  

. . .  .sr 

. .  3 .%3.. 

" OA ID:= 

. . . . . . . . . . .  

. . . . . . . . . . . .  
'0 



i 10 

1 c.5 

I C C U E C E  $4 -4 



1 
FIELD LABORATORY COMPACTION TEST 
PROJECT: ON-SITE DISPOSAL FACILITY (OSDF) 

LOCATION: FERNALD, OHIO 

(ASTM D 698 METHOD E) 
r 

PfXOJECT bJ0.z CQO4Og TASK NO.: 0 4 -  I 
DESCRIPTION: pHA 5 E a DATE: cloy k rnon th 9 9  year 

MATERIAL TYPE: ~ r -  (5 LA-J / SAMPLE NO.: /3 4? I !  
/ I 

(THIS METHOD WILL BE USED IF THE dATERlAL RETAINED ON THE NO. 3/4- in .  (19-mm) SIEVE IS LESS THAN 30%, i 

N 
4 
0 

IF THE MATERIAL RETAINED ON THE NO. 4 (4.75-mm) SIEVE IS GREATER TIIAN 20%, AND IF TtIE MATERIAL 
RETAINED ON THE NO. 3/8-in. (9.5-mm) SIEVE IS LESS THAN 20%. 
ALL MATERIAL RETAINED ON THE NO. 3/8-in. (9.5-mm) SIEVE IS  DISCARDED. 
USE OVERSIZE CORRECTION IF MORE THAN 5% IS DISCARDED ACCORDING TO ASlM I) 4710. 

,USE A 4-in. DIAMETER MOLD / 5.5-lb RAMMER / 12-in. DROP / 3 LAYERS / 25 OLOWS PER LAYER. 
J [tu 00 7 v  

d "  - I  , I h  A 1 1  

COMPACTION OF SOIL - 

. . . . .  
A 

B 

C 

. . . . .  

. . . . .  

. . . . .  

9 
E 

. . . . .  

c 

WATER ADDED (4 
WT. OF SOIL & MOLD (9roms) 

WT. OF MOLD (grams) 

WT. OF SOIL = A - B (9roms) 

WET U N I T  WT!') ( P C f )  

D R Y  UNIT WT. = D / [ I  + (1(/100)] ( P C f )  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

= C X 0.066 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

12'5.3 

MOISTURE CONTENT - ASTM D 2216 Q A  ID: pbE - 
. . . . .  

F 

C 

H 

I 

J 

'K 

. . . . .  

. . . . .  

. . . . .  

. . . . .  

. . . . .  

L 

TARE NO. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

WT. OF TARE (9rom9) 

(9roms) 

(grams) 

(grams) 

(grams) 

( %) 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

WT. OF WET SOIL & TARE 

WT. OF ORY SOIL & TARE 

WT. OF WATER = C - H 

WT. D R Y  SOIL p ti - F 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

MOISTURE CONTENT = (I/J) X 100 

CfOSYMlEC CUJSJLTAMTS FILE HO. I -05-FLC 



CORRECTION OF UNIT WEIGHT AND WATER CONTENT FOR SOILS 
C 0 NT.AINING 0 VERS IZE P.4RTI CLES ( X T : k f  D 471 8) 

Weight of Total Sample 
Wzignc of Oversize Fraction 
LVeioht - of Finer Fraction (-a 
Percentage of Oversize Fraction I) Percentage of Finer Fraction (-7g) 
Specific Gravin, (.Assumed) 

- (WF) = Water Content -3; as decimal - 
- ( W C )  = Water Content -&. as decimal - 

(SF) = Dry Density of finer fraction - 
(6w) = Unit Weight of Water - 

- 
- 

la3 8.4 



LOCATON: FERNALD. OHIO PROJECT NO: GOOAOs  TASK NO.: 
DESCRIFTION: l f H A s e  DATE: a day- month - 1 9 9 9  yesr 

140 

135 

130 

125 

SUMMARY OF E S T  RESULTS I 
AS% D 696 A. 8. C 
ASTM D 155@@ C 1 --I 

I ~2 I STANDARD 
( C R E  WE) 

oPnMuM MOISTURE 
CONTENT ( Z )  



FIELD LABORATORY COMPACTION TEST (ASTM D 1557 METHOD A) 

[PROJECT: ON-SITE DISPOSAL FACILITY (OSDF) 
\ 

LOCATION: PROJECT NO.: GQ0409 TASK NO.: 04- I FERNALD, OHIO 

DESCRIPTION: P H f l  Izz DATE: day h month - 9'1 year 
' r 3  \ MATERIAL TYPE: 4- dY SAMPLE NO.: L6326- 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  8& . . . . . . . .  I d  z.. . . . . . . . . . . .  l 2 . l  O@. . . . . . . . . .  YY 0 . .  . . . .  

6.3 7.3,./.. . . .  b .!.o 4-8 . . .  lo 3.s-4. 5- . . .  b 3o.f 6 . .  . . . . . . .  

LL..2.??- Y . . . .  L ! . 2 . 0 . t . V .  . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  y.3.e 78. ."I. . :!. 'L" .f * .!' 

2- 1.P.. 1.. . . .  .%. r . 2  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 I b.5, . . .  %1(4 L . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 . . . . . . .  !. . . . . . . .  1 . . . . . . . .  * _  . . . .  . . l . Y ! . ! 3  . . . . . . .  !.38..*.C . . . . . . . . . . . . . . . . . .  

@% WATER A D D E D  (ml) 

(grams) 

B WT. OF MOLD (grams) 

C WT. OF SOIL A - B (grams) 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
A WT. OF SOIL & M O L D  

. . . . . . . . . . .  

. . . . . . . . . . .  

q L f  4. D WET U N I T  WT!') = C X 0.066 ( P 4  'I2 8 . .  

I 

THIS METHOD WILL BE USED IF THE MATERIAL RETAINED ON THE NO. 3 /4 - in .  (19-rnrn) SIEVE IS LESS THAN 30% 
AND IF THE MATERIAL RETAINED ON THE NO. 4 (4 .75 -mrn )  SIEVE IS LESS THAN 20%. 
ALL MATERIAL RETAINED ON THE NO. 3/8-in. (9.5-mrn) SIEVE IS DISCARDED. 
USE A 4-in. DIAMETER MOLD / 10-lb RAMMER / 18-in. DROP / 5 LAYERS / 25 BLOWS PER LAYER. 

\ 

\ E  D R Y  U N I T  WT. ='E/ [ l  + (K/100)] (pcf)  /32.2 132.8 P L .  3 fa 0 J 

id. uk 

. . . . . . . . . . . .  . . . . . . . . .  . . . . . . . .  . . . . . . .  . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ' 1 .  
I 
N 

cr3 

~ '"f .~ f 'sc. s, z/ ~ ~ . 1 3  %.3.. .:. ( L.. ~. 

6 

T A R E  NO. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  8 . W  . . . .  ?..a. 3 .  . . . . . . . . . . . . . . .  

%-L/. .SlJ 00 

F WT. OF TARE ( grorn 9) 
' .  '6" . '  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  WT. OF WET SOIL & TARE 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3 7 . 0  . . . . .  9 . S J  .3.7.9.. 

C 

H WT. OF D R Y  SOIL & T A R E  

(grom9) 2 wt 66 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  (grams) 2 7T.q a . . . . . . .  .27s*Y. . . . .  3 3 G  . . . .  . 3 m  

2r5q..@ . 1 . 13.718l . . . . . . .  w:3. . . . . . . . . . . . .  ~. . 

. . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . .  . . . .  . . . . . . .  
-- I WT. OF WATER = C - H (groms) 21.5 

J WT. DRY SOIL = H - F (grams) 2 69.8 . . . . . . . .  . . . . . . . .  . . . .  

\ K  MOISTURE C O N T E N T  = (I/J) X 100 ( Z )  'i7.0 /A- 3 1q.s 



* 8 
0 

TARE NO. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . .  

F WT. OF TARE (gram9 1 

t i  WT. OF D R Y  SOIL h TARE (grom3) 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

"d' WT. OF WET SOIL h TARE (grams 1 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

I 

J 

\K  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

WT. OF WATER = C - H 

WT. D R Y  SOIL = H - F 

(grams) 

(grams) 

(Z) 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

MOISTURE C O N T E N T  = (I/J) X 100 

I 
F -- FLUOR DANIEL 

-A GEOSYNI'EC CONSULTANTS - 
FIELD LABORATORY COMPACTION TEST (ASTM D 1557 METHOD A)  

PROJECT: ON-SITE DISPOSAL FACILITY (OSDF) 

LOCATION: FERNALD, OHIO PROJECT NO.: GQoKN TASI< NO.: 04-  I 

DESCRIPTION: ' DATE: day .h month B y e a r  .- 
MATERIAL TYPE: SAMPLE NO.: I m- Y 3  I a 

THIS METHOD WILL BE USED IF THE MATERIAL RETAINED ON THE NO. 3/4-in. (19-mrn) SIEVE IS LESS THAN 30% 
AND IF THE MATERIAL RETAINED ON THE NO. 4 (4.75-mrn) SIEVE IS LESS THAN 20%. 
ALL MATERIAL RETAINED ON THE NO. 3/8-in. (9.5-rnrn) SIEVE IS DISCARDED. 
USE A 4-in. DIAMETER MOLD / 10-lb RAMMER / 18-in. .DROP / 5 LAYERS / 25 BLOWS PER LAYER. 

r 

QA ID: COMPACTION OF SOIL - 

. . . . .  

A 

B 

C 

D 

E 

. . . . .  

. . . . .  

. . . . .  

. . . . .  

L 

WATER ADDED (ml) 

(grams) 

WT. OF MOLD (grams) 

(grams) 

WET UNIT WT!') ( P C f )  

D R Y  UNIT WT. = D / [ l  + (K/100)] ( P C f )  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

WT. OF SOIL h MOLD 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

WT. OF SOIL = 'A - B 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . .  

= C X 0.066 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . .  

. . . . . . .  . . . . .  

. . . . . . . . . . . . . . . . .  

NOTE: IF CMIBRAKO UOLO OF 1/30 FTf IS USED. TIC Y E T  DEl4SITY IS CALCVLATED l R O U  TtrE YIIICHT OF SOIL. TIlE VOCUME OF DIE MOLD AND D I E  CONMRSlON rROu CRAMS TO POUNDS (LE., CONMRSIW 
r m m  - (x, w . 6 )  - o.osa). n l ~  uao MUST BE C A L ~ B ~ A K D  i o  VERIFY A CAPACIIY OF 1/30 f 0.000s r iJ  ~1 INTERVALS NOT TO EXCEED too0 nuEs THAT niE MOW IS FIUED. 

/ 

QA ID: x' ( MOISTURE CONTENT - ASTM D 2216 

c 



Z - 2 7 3 8  

CORRECTION OF UNIT WEIGHT AND WATER CONTEiUT FOR SOILS 
CO NT.4INING 0 VERSIZE P-ARTICLES (ASTM D 4718) 

LVeisht of Total Sample 
LVzient - of Oversize Fraction 
LV2ignt of Finer Fraction (-a 
Percentage of Oversize Fraction 
Percentaze of Finer Fraction (-3) 
Specific Graviry (.Assumed) 

- - Water Content -8: 3 as decimal 
- - Water Content -&: as decimal 

Dry Density of finer fraction 
Unir Weight of Water - 

- - 
- 

2- 7 2  

o. or 9 
0.0/5 
/32.8 



r 7 

~~ ~ 

LPm-43 

99F 1 02 

Geotechnical, Environmental and Material Testing Laboratory - 
I 
I- 

I 
A division of GeoSyntec Consultants Laboratories 

c 

Specimen 

No. 

1 

- 2 7 3 8  
FLEXIBLE WALL PERMEABILITY TEST") 

ASTM D5084 

Test Specimen Initial Conditions Test Conditions Hydraulic 

Spec. Spec. Spec. Dryunit Moisture Cell Back Consolid. Permeant Average Conductivity 

Prep. (') Length Diameter Weight Content Press. Press. Press. Liquid(3) Gradient 

(-> (m1 (cm> @cf) (%> @si> (psi) (psi) (-> (-1 ( d s >  

&ST' 6.6 7.2 117.1 14.4 65.1 60.1 5.0 DTW 6.2 7.6E-8 

Project Name: 

Project Number: 

Client Project Number 

ClientISite ID: 
Sample Number: 

Material Type: 

ExpectediSpecified Value: 

Date Received: 

1FEFZNA.L.D OSDF-OPTION YEAR 1 I 
IGQo409-04.1 1 
IN/A I 

~- 

SOIL 

6/25/99 

Notes: 
1. Method C, "Falling-Head, I n u e a s m g - T a i '  test procedures were followed duringthetesting 
2. Specimen prepdon:  
3. Type of pameaut liquid: DTW = Deaired Tap Wata, DDI = h i r e d  Deioaized Wate 

ST = Shelby Tube R = Remolded. B = Block Sample. 

Dcviah'om: 

O C O I . 1 6  Labontorytcmpontnro at 2173 *C, h b o n t m y h w a t  -15 %. 

Tcst spccimn final conditions am not prmntcd. 

TestedChecked by: Date: 7-2 0y 9 Approved by: Date: 7- 2-99 
r 



n ' b  ,' I 

7 . c  I 1 -  



PARTICLE SIZE DISTRIBUTION AND SOIL CLASSIFICATION TEST RESULTS 
PROJECT: ON-SITE DISPOSAL FACILITY (OSDF) 

LOCATION: FERNALD, OHIO PROJECT NO. :GQ0409  TASK NO.: 04.1 
199s DESCRIPTION: I IA1C:  dl day lu*ce month year 

MATERIAL TYPE: AIaml.4& , SAMPLE NO.: L f m - g q  

(ASTM C 136/0 422)  (ASTM D 2487) 
F 

Phase 

/ Q A  ID: &f- 
CURVE COEFFICIENTS: (C,) (C,) 

100 

80 

60 

40 

20 

BOULDERS COBBLES GRAVEL SAtlD FIIIE 

C L A Y  SIZES COARSE FINE COARSE MEDIUM FINE SILT SIZES 

U.S. STANDRARD SIEVE SIZES 

3' 2' 

1000 I O 0  I O  1 

100 200 

GRAIN DIAMETER IN MILLIMETERS 

0.1 0.01 0.001 

t 
I 

r u  
-4 
w 
(30 

- L - /ean dklr U J /  S-4 [ SOIL CLASSIFICATION (ASTM D 2487): 

ATTERBERG LIMITS 

(LL). . 2 7  . . . . . . . . . 
/ 

(PL). . l .3 . .  . . . . . . . . 

(P I ) .  f a  

SIEVE RESULTS 

3-in. 
2-111. 

I-in. / 00 

3/4-ln. 97.6 

5 / 0  - In. 
1/2-in. 98.3 

9 7.4 
NO. 4 P4. s 
NO. 10 70.2 
110. 20 86.0 
110. 4 0  81.9 
NO. 60 78.5 
IJO. 100 7q./  
t40. 200 6g.b 

IlYDROMElER RESULTS 

1 



FERNALD OSDF-OPTION YEAR 1 

GS FORM: 
4PS2 07/06/99 

ASTM C 136, D 422, D 2487 
D 3042 AND D 4310 

PARTICLE SIZE DISTRIBUTION AND PHYSICAL PROPERTIES 
A - -- 

U.S. STANDARD SIEVE SIZES AND NUMBERS 
12" 6" 5" 3" 2" 1 . 5 "  1"3/4"1/2" 3/8" 84 #10 #20 #40 160 #lo0 #ZOO 

COARSE 

100 

90 

80 

7 0  
t- 
I 
c 2 60 
m 
5 5 0  z 

5 40 

> 

U 

I- 

V 
(r 
Lu a 
30 

20 

10 

0 

FINE COARSE MEDIUM FINE SILT CLAY 

GRAVEL 

0 

10 

20 

~ 30+ 
I 
$2 

40 
m 
5 

50 
Q 
0 
V 

60 5 
UI 
V 
U 

70 

80 

90 

100 

SAND FINES 

SITE SAMPLE ID LPll l-44 
LAB. SAMPLE NO. 99F103 

I COEFF. CURVATURE (Cc) 
PERCENT PASSING U.S. STANDARD SIEVE SIZES AND NUMBERS I PERCENT FINER 

LIQUID LIMIT (%) v) GRAVEL(%) 
PLASTIC LIMIT (%) * SAND (Yo) J O  

.......................................... SAMPLE DEPTH (ft) PLASTICITY INDEX 
SO1 L CLASS1 FI CAT1 ON : 

. $ L  FINES (%) 68.6 
a SILT (Yo) 51.9 

CLAY ( % I  16.7 
cc 
U 

.......................................... 

COEFF. UNIFORMITY (Cu) 

75 
~ ~ 

50 37.5 25 19 12.5 9.5 4.75 2.00 0.050 0.425 0.250 0.150 0.075 0.050 0.020 0.005 0.002 0.001 

69 63 48 24 17 



FLUOR DANIEL -- GEOSYNTEC CONSULTANTS ' /ATTERBERG LIMITS TEST (ASTM D 4318) F - 2 7 3 8  - 
PROJECT: ON-SITE DISPOSAL FACILITY (OSDF) 

LOCAnON: FERNALD. OHIO PROJECT NO: GQ0409 TASK NO.: 04.1 
DATE: day& month  -. 1 9 7 9  year Phase  DES CR IP TI ON : 

MATERIAL TYPE: I P -  C L , /  SAMPLE NO.: 143777- .- L/ L( 

DRYlNG TARE NO. 

.- 

/ 
, 

LIQUID LIMIT DETERMINATION QA ID: PLIZ 

E= 3 
t- '" 25 
0 
I 

I I N  I 
I I I 

I 1 
I I I I  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
C IWT. OF DRY SOIL & TARE 

. . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  %o ,(  . . . . . .  '5.1.2.I. 
E WT. OF DRY SOIL = C-A (grams) 3 *?3, 1 [ .,, Tb  
F MClSmiilE C O N x : N T  = ( D / E ) x l o o  (XI as, 19 1 I 1 ,  :L,"F, 9.7 

D WT. OF WATER = E-C (groms) 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . .  1 

N lNUMBE2 OF BLOWS I / /  l ; ; L o  

Qi 
I I 

CURING TARE NO. 

. .  

PLASTIC LIMIT DETERMINATION - 
. . . . .  

A 

B 

C 

D 

E 
F 

. . . . .  

. . . . .  

. . . . .  

. . . . .  

. . . . .  

L 

TARE NO. I .  5- . . . . . . . . . . . . . . . . . . . . . . .  
WT. O F T A R E  , . . . . . . . . . . . . . . . . . . . . . . .  

- -  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . .  (grams) I. . .  M: .Lo: : 
WT. OF WET SOIL & TARE . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
WT. OF DRY SOIL & TARE 

WT. OF WATER = B-C . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

OA ID: 

2s- I I I . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  I 

. .  

3.Y-.@3 $; . J + . . . . . . . . I . . .  . . . . . . . . . . .  m: I .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . .  





IF THE MATERIAL RETAINED ON THE NO. 4 (4.75-mm) SIEVE IS GREATER TI-IAN 20%, AND IF THE MATERIAL 
RETAINED ON THE NO. 3/8-in. (9.5-rnm) SIEVE IS LESS THAN 20%. 
ALL MATERIAL RETAINED ON THE NO. 3/8-in. (9.5-rnm) SIEVE IS DISCARDED. 
USE OVERSIZE CORRECTION IF MORE THAN 5% IS DISCARDED ACCORDING ‘IO ASTM I )  4710.  

COMPACTION OF SOIL 
~~ 

. . . . .  

. . . .  

. . . . . . . .  

. . . . . .  

. . . . . . . .  

WATER ADDED (4 
(grams) 

WT. OF MOLD (grams) 

WT. OF SOIL = A - B (groms) 

WET UNIT WT!’) ( P 4  

DRY UNIT WT. =I 0 / [ l  + (1(/100)] ( P 4  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

WT. O f  SOIL dt MOLD 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . .  

= C X 0.066 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . .  

A 

0 

C 

D. 

E 

. . . .  

. . . . .  

. . . . .  

. . . . .  

L / 
\- 

NOTE: 

r 

MOISTURE CONTENT - ASTM D 2216 QA ID: x’ - 
. . . . .  

F 

G 

H 

I 

J 

‘ K  

. . . . .  

. . . . .  

. . . . .  

. . . . .  

. . . . .  

TARE NO. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

WT. OF TARE (grom3) 

(gram 3) 

(grams) 

WT. L = H - F  (grams) 

MOISTURE CONTENT = (I/J) X 100 ( %) 

. . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

WT. OF WET SOIL & TARE 

WT. OF DRY SOIL & TARE 

WT. OF WATER = G - kI 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

(grams) 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . .  

. . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. OlECl(C0 BY: 



-- GEOSYNTEC CONSULTANTS 

- - - 2 7 3 8  

FLUOR DANIEL 

CORRECTION OF UNIT WEIGHT AND W.ATER CONTEST FOR SOILS 
CONTAINING OVERSIZE P-ARTICLES (ASTM D 4718) 

Weight ofTotal Sample 
Weight of Oversize Fraction 
Weight - of Finer Fraction (-& 
Percentage of Oversize Fraction 
Percentage of Finer Fraction (-5) B Specific Gnvi r ,  (.Assumed) 

Water Content -3; as decimal 
Water Content -&: as decimal 
Dry Densiry of fine: fraction 
Unit Weight of Water 



a" . . . . . .  5@.0 
" ' " P i  
) . . J . .  . . . .  I S 9 0  .3 

. . . . . . .  ?4 . . .  .I. !.4? . . , 

e 7. J- 
. . . .  w . . . . . . . . . . . . .  y . . ~ ~ , , .  e?. 2.00 

. . . . . . . . .  2 . . . . . . . . . . . .  e 8 5  4 .  . 

. . . . . . . . .  40 . . . . . . . . .  o..wr 
bo ,o.:  w 3  

P O  .@. ..! .F@. . 

. . . . . .  w*, . . . . . . . . . . . . . .  6). e . 0  ,?r. 

. . . . .  V.R. d. . . . . . . . . . . . .  . . . . .  

3.3.5 , . _ . .  , .  . . . . . . . .  

. . . .  

. . . . . . . . .  >. . . . . . . . .  l . ~ . : ~ - .  . . . .  

. . . . . . . . .  . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

\ 

ZFINER = 100 - 1 Z RETAINED 

-7- 

. . . . . . . . .  . . . . .  

I .  ! W.6? 
lp 3 I ,  L(o 

. . . . . .  ~ k ~ r ' .  13.r6 . 

. . . . . .  3. q...z.+ 

. . . . .  8 .z . a .  I. .b. 

. . .  ! . * .2~ .6 .0 ,  

. . . .  ! . . 3 . ~ a ~  

. . . . . . . . . . . . . . . . . . .  i s2 .a -8 '  

. . . . . . . . . . . . . . . . .  

. . . . .  

. . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . .  

I X RETAIN€: Z R N E  

. .  

. . . .  . .  

. . . . .  

. . . . . .  

. . . . .  

. . . . . . .  

. . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . .  . . . . . . . . .  



\ 

PARTICLE SIZE DISTRIBUTION AND SOIL CLASSIFICATION TEST RESULTS (ASTM C 136/0 422) (ASTM 0 2487) 

130ULOERS FII IE 

SILT SIZES 

COBBLES G f l A M L  SAtIO 

COARSE I FINE MEDIUM I FlllE 

3' 2' 1' 

100 

/4'3/8' 4 I 1 20 40 60 100 200 

1 0.1 0.0 1 0.00 I 

GRAIN DIAMETER IN MILLIMETERS 

CL-/L?44& -&-i-d 1 [ SOIL CLASSIFICATION (ASTM D 2407): 

SIEVE RESULTS 

SIEVE SIZE 2 FINER 
3-In. / O O  
2-In. 

1-in. 

RO. 10 q/.5 
tI0. 20 
110. 40 
NO. 60 
110. 100 -+%- 
t10. 200 79.0 

I 



I 

w- G EO SYNTEC CONSULTANTS 
Il- - Geomechanics and Environmental Laboratory 

\ J \  I 

GS FORM: ASTM C 136, D 422, D 2487 ' (-) 4PS2 07/07/99 I D 3042 AND D 4318 
( PARTICLE SIZE DISTRIBUTION AND PHYSICAL PROPERTIES ] [ 

U.S. STANDARD SIEVE SIZES AND NUMBERS b ;-2738 

I FIGURE 
FERNALD OSDF-OPTION YEAR 1 PROJECT: 

PROJECT NO.: GQ0409 

12" 6" 5" 3" 2" 1.5" 1"3/4"1/2" 3/8" P A  #10 #20 #40 /160 #lo0 $200 * k  

v1 
LL 
2 
0 

100 

90 

80 

70 
+ 
I 
2 $ 60 

m 

5 50 z 

,$I 40 

a 

t 

U 
k 

V a: 
W 

30 

20 

10 

0 

COARSE FINE COARSE MEDIUM FINE SILT CLAY 
COBBLES 

GRAVEL I SAND I FINES 

0 

10 

20 

30 I -  

52 
I 

40 
m 

50 2 
a 
0 
0 

60 !i 
Lu 
0 
LT 

70 E 

LT 
Lu 

80 

90 

100 

SITE SAMPLE ID LPlll-45 
LAB. SAMPLE NO. 99608 

LIQUID LIMIT (%) GRAVEL(%) 
PLASTIC LIMIT (%) S A N D ( % )  1 s  

SAMPLE DEPTH (ft) PLASTICITY INDEX 
SOIL CLASSIFICATION: 

COEFF. UNIFORMITY (Cu) 

E +  * 0 .......................................... FINES (%) 
CT a .......................................... SILT (%) 

73.0 
51 .O 

CLAY ( % I  22.0 LL 

I COEFF. CURVATURE (Cc) 
PERCENT FINER 

OCQI26 NOTES: 
.. ': 



I - - -- GEOSYNTEC CONSULTANTS 

- ATERBERG LIMITS TEST (ASTM D 4318) -c 7 3 8  - 
PROJECT: ON-SITE DISPOSAL FACILITY (OSDF) 

LOCATION: FERNALD. OHIO PROJECT NO: GQ0409 TASK NO.: 04.1 
DE SCRl P TI ON : Phase 71. DATE: L day,&, month - 1999 year 

MATERIAL TYPE: h d  ?a* ch4 SAMPLE NO.: pm-q 
I 

B 

B 

w 
3 
c 3\ 

I I I I \ l  I 
I I 

- F 

LIQUID LIMIT DETERMINATION QA ID(X \ 

I 
- .  

5 

- 
. . . . .  

A 

8 

C 

D 

E 

. . . . .  

. . . .  

. . . . .  

. . . . .  

. . . . .  
c 
t 

. . . . .  

N 

1 1  I 

TARE NO. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

WT. OF TARE ( ? r a m s )  

WT. OF WET SOIL & TARE (Grams) 

WT. OF DRY SOIL & TARE (grams) 

WT. OF W 

WT. OF DRY SOIL = C-A (grams) 

MOISTURE CONTENT = (D/E)X100 (x) 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . .  

. . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . .  

(grams) 
. . . . . . . . . . . .  . . . . . . . . . . . .  . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

NUMBEZ OF mows 
DRYING TARE NO. 

/. 2 

34-2 
/ L /  

1 . .  .\.3..2? 
3 2 a 4  ' " " . . . . . . . . . . . . . . . .  I &lQ 

. . .  

. .  

, .  

2 -  

c I . .  I 

10 15 20 25 30 40 50 60 
NO. OF BLOWS (N) 

CURING TARE NO. 

. .  . .  

PLASTIC LIMIT DETERMINATION 

. . . . .  
A 

B 
C 

D 

E 

. . . . .  

. . . . .  

. . . . .  

. . . . .  

TARE NO. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  (grams) 2 .z$ 1.m . . . . . . .  

. . . .  \ .  . ..I?... 05 . . . . . . . .  

WT. OF WATER = B-C 

WT. OF DRY SOIL = C-A (grams) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

LlOUlD LIMIT (LL) = -32.2 PLASTIC LIMIT (PL) = .=. PLASTICITY INDEX (PI) = I b-0  ' 

n 
% E O S W ~ C  CU~SULTANTS N NO. 2-ISALT ME- BY Cd 91En NO. 1 OF1 
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- - -- GEOSYNTEC CONSUL'I'AN'I'S 

PROJECT NO.: GQ0409 TASK NO.: 04. I LOCATION: FERNALD, OHIO 

DESCRIPTION: pHfi DATE: cloy 3Ulue rnonth/q9 9 year 

FLUOR DANItL 
FERNALDB 

IF THE MATERIAL RETAINED ON THE NO. 4 (4.75-mm) SIEVE IS GREATER TI-IAN 20%, AND IF THE MATERIAL 
RETAINED ON THE NO. 3/8-in. (9.5-mm) SIEVE IS LESS TI-IAN 20%. 
ALL MATERIAL RETAINED ON THE NO. 3/8-in. (9.5-mm) SIEVE IS DISCARDED. 
USE OVERSIZE CORRECTION IF MORE THAN 5% IS DISCARDED ACCORDING 1.0 A S l M  I> 4718. 

1 '  

c 

h lc5 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

12% 
. . . . .  WATER ADDED (4 

A WT. OF SOIL & MOLD (grams) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . .  

B WT. OF MOLD . (grams) L/po9.  9 &I A b ? .  cI Lf 28 7. 

D. WET UNIT WT!') = C X 0.066 ( P 4  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . .  / e  4lp.x 

. . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . .  . . . . . . . . . . .  (grams) 1496.0 2 0 6 3 .  f i  %@sq-q 
13SY . . . . .  

. . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
1 2  I . $  

. . . . . . . .  

C WT. OF SOIL = A - B 

. 1 
FIELD LABORATORY COMPACTION TEST (ASTM D 698 METIiOD B l  

L E  DRY UNIT WT. =: D / [ I  .t. (K/lOO)]  ( P C O  j I L . 8  I Z @ . T  -__ I IS.3 / IZb  

5 0 
0 
tw a 

L QA ID: a' I 

"3 ( 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  "/ 05- . . . . .  

I 
I 
ou 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  =-J 
cd 
00 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . .  

TARE NO. 

F WT. OF TARE 

C WT. OF ET SOIL & TARE 

H WT. OF DRY SOIL & TARE (groms) 

!?. rams) . . . . . . . .  . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
?...I.. ' A T  :. OF WATER = C - It 

. . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  19.9 J WT. 0 = H - F  

\'K / MOISTURE CONTENT = (I/J) X 100 



-- GEOSYNTEC CONSULTANTS 

- - 2 7 3 8  

FLUOR DANIEL 

CORRECTION OF UNIT WEIGHT AND WXTER COMTEXT FOR SOILS 
C 0 NT.AINING 0 VERS IZE P.ARTICLES (AS TM D 4 71 8) 

538% 8 
//,3/. CI 
.522&0. c/ 

- Wtight of Total Sample - 
LVtight of Oversize Fraction - 
Weight - of Finer Fraction (-a - 
Percentage of Oversize Fraction = (PC) 3- 0 
Percentage of Finer Fraction (-3) = (PF) 77.0 

- 
- 

I 

D Specific Gravity (.Assumed) = (&I) 2 - 7 2  

- (W,) = Water Content -&: as decimal - 
( W C )  = Water Content -3. as decimal - 
(6F) = Dp Densiry of finer fraction - 
(6w) = Unit Weight of Water - 

- 
- 
- 



LOCATON: FERNALD, OHIO PROJECT NO: GQO409 TASK NO.: 04-/ 

DESCRIPTION: P L i %  ir DATE: - day,JLCL/ month year 

140 

135 

130 

125 

120 

115 

110 

105 

100 

95 

90 

85 

a0 

- 

I SUMMARY OF TEST R E S U L T S  1 lajliill.lli ASTM ~ D 698 , ~ *  A. B, C 1 
(CIRCLE ONE) ASTM D 1557 A. B C 

MAXIMUM DRY 
UNIT WEIGHT (pcf) /3/. 0 

9.7 I 7.5 OPTlMUM MOISTURE 
CONTENT ( X )  
SAMPLE DESCRIPTION 

9Y-13 
SOURCE 

I 

C U R E S  OF l a  
SATURATION FOR 
sxanc GRAWM 
EOUM TO : 

I 

0 5 10 15 20 25 30 35 40 
MOISTURE CONTENT (x) 

OC0131 



- - \ FLUOR DANICL 
i\ 

- -- GEOSY NITC CONSULTANTS I' 'L 

THIS METHOD WILL BE USED IF THE MATERIAL RETAINED ON THE NO. 
AND IF THE MATERIAL RETAINED ON THE NO. 
ALL MATERIAL RETAINED ON THE NO. 3/8-in. (9.5-mrn) SIEVE IS DISCARDED. 
USE A 4-in. DIAMETER MOLD / 10-lb RAMMER / 18-in. DROP / 5 LAYERS / 25 BLOWS PER LAYER. 

3/4-in. (19-mm) SIEVE IS LESS THAN 30% ru 
-4 
G3 
m 

4 (4.75-mrn) SIEVE IS LESS THAN 20%. 

I 

FIELD LABORATORY COMPACTION TEST (ASTM D 1557 METHOD~M 
~ 

1 
~~ ~ 

PROJECT: ON-SITE DISPOSAL FACILITY (OSDF) 

LOCATION: FERNALD, OHIO PROJECT NO.: GQ0409 TASK NO.: 04- I 

DATE: a, day 
L P  /z* c/'5 

DESCRIPTION: S-E Iz 
MATERIAL TYPE: L d ?  CL4+ SAMPLE NO.: 

COMPACTION OF SOIL 

. . . . .  

A 

B 

C 

D 

E 

. . . . .  

. . . . .  

. . . . .  

. . . . .  

L 

WATER ADDEU (ml) 

(grams) 

WT. OF MOLD (grams) 

(grams) 

WET UNIT WT!') = C X 0.066 ( P C O  

DRY UNIT WT. = D / [ l  t (K/100)] ( P C V  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

WT. OF SOIL & MOLD 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . .  
WT. OF SOIL = A - B 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . .  

. 6  2 P.6 

NOTE: IF CALIBRATED UOLO OT 1/30 FT5 IS USED. TtiC K t l  DKWSJTY IS CALCVCAKD FROM ltcE KtICtil OF So1L. TliE VOLUME Of TliE MOLD AND DiE CONMRgON FROU CRAMS TO POVHOS (I.E.. CONMRStON 
FAClOR - (XI / 455.6) - 0.086). TIE MCCO MUST BE CALlSRAlED TO VERIFY A CAPAClTY OF 1/50 f 0.0005 F l '  OM INTERVALS NOT 10 EXCEED 1000 nUES D I A T  Tl4E MOL0 IS FILLED. 

MOISTURE CONTENT - ASTM D 2216  - 
. . . . .  

F 

G 

H 

I 

J 

K 

. . . . .  

. . . . .  

. . . . .  

. . . .  

. . . .  

- 

TARE NO. 

WT. OF TARE 
I . . . . . . .  

WT. OF WET SOIL & TARE 

WT. OF DRY SOIL & TARE 

(grams) 

(grom3) 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . .  

WT. OF WATER = C - ti 
WT. DRY SOIL = H - F 
. . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

MOISTURE CONTENT = (I/J) X 100 (Z) 

8. a 
33 8- I.I 



-- GE OSYNTE c C o N SULTANTS 

B- / 

CORRECTION OF UNIT WEIGHT AND WATER CONTENT FOR SOILS 
CONT.;-\INING OVERSIZE P-ARTICLES (AS TM D 4 71 8) 

PROJECT: ON-SITE DISPOSAL FACILITY (OSDF) 

Weight ofToral Sample 
Weight of Oversize Fraction 
LVeioht - of Finer Fraction (-3 
Percentage of Oversize Fraction 
Percentage of Finer Fraction (-3/a> 
Specific GravirlJ (.Assumed) B 

- (WF) = Water Content -3: as decimal - 
( W C )  = Water Content -h, as decimal - 
(6F) = Dry Density of finer fraction - 
(6w) = Unit Weight of Water - 

- 
- 
- 

5 3  841.8 
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Geotechnical, Environmental and Material Testing Laboratory - 
I 
I- A division of GeoSyntec Consultants Laboratories < -  

- - 2 7 3 8  FLEXIBLE WALL PERMEABILITY TEST"' 
ASTM D5084 

Project Name: 

Project Number: 

Client Project Number 

ClientISite ID: 
Sample Number: 

Material Type: 

ExpecWSpecified Value: 

Date Received: 

FERNALD OSDF-OPTION YEAR 1 

GQo409-04.1 

17/2/99 I 

Test Specimen initial Conditions 

1 R 6.6 7.3 115.3 15.3 63.9 

Test Conditions 

Back 

Press. 

(Psi) 

58.9 

Notes: 
1. Method C, "Falling-Head, Inueasmg-TaiIw~" tea procedures were followed duringtheteaing 
2. Specimen preparation: ST = Shelby Tube, R = Remolded, B = Blcdc Sample. 
3. T p e  of pemeant liquid: DTW = h i r e d  Tap Water, DDI = Deaired Deionized Water 

Average 

Gradient 

(-> 

27.0 

Hydraulic 

Conductivity . .  

9 2.5E-8 

I 

TestedChecked by: Date: 7/ J Approved by: Date: 7- rz-9$ 
I 





PARTICLE SIZE DISTRIBUTION AND SOIL CLASSIFICATION TEST RESUL' 

r 

f I1 IE 

SILT SIZES --I CI.AY SIZES 
.- I_ BOULDERS COBBLES G R A M L  SAl tO 

COARSE FINE COARSE MEOIUM FIIIE 

U.S. STANDRARD SIEVE SIZES 

CURVE COEFFICIENTS: (C,) (C,) 

IO0 

BO 

60 

40 

20 

1000 

3' 2" 1'3/4'3/8' I 10 20 40 60 100 200 

I O 0  10 1 0.1 

GRAIN DIAMETER IN MILLIMETERS 

0.01 0.00 I 

. SOIL CLASSlFlCATlON (ASTM D 2487): 

9TTERBERC LIMITS 

( I L )  3 0  
[PI-) Iq 
'PI) f b 

SIEVE RESULTS 

SIEVE SIZE 2 FINER 
3-in. 100 
2-in. 

1 -in. 
3/4-ln. 49.5 
1 /2-in. , 9% 3 
3/8-1n. 93.5 
t.10. 4 93.8 
EIO. I O  

tJ0. 40 
NO. 60 

tI0. 200 6g.I  

1 1/2-In. ,e 
t I 0 .  20 # 
-- 110. 100 3.2 

IYOROMETER RESULTS 

I I 



- 
'1 I G EO SYNTEC CONSULTANTS - Geomechanics and Environmental Laboratory 

Atlanta, Georgia 

GS FORM ASTM C 136, D 422, D 2487 
D 3042 AND D 4318 [-][ 4PS2 07/07/99 ] ( PARTICLE SIZE DISTRIBUTION AND PHYSICAL PROPERTIES 

FIGURE 
FERNALD OSDF-OPTION YEAR 1 PROJECT: 

PROJECT NO.: ~ ~ 0 4 0 9  

100 

90 

80 

7 0  

z iz 2 60 

m 

2 
L 

!- 

5 40 
0 
LT 
w a 

> 

5 0  
- 

3 0  

2 0  

10 

0 

, 

v) 

", COARSE FINE COARSE MEDIUM FINE SILT CLAY 
2 COBBLES B GRAVEL SAND FINES 

, DOCUMENT NO.: I 

U.S. STANDARD SIEVE SIZES AND NUMBERS 
12- 6- 5 -  3-  2 -  1.5- i - 3 /4 - i / z "  3/8- $4 $10 ~ Z O  a40 #60 # loo  #200 

PERCENT PASSING U.S. STANDARD SIEVE SIZES AND NUMBERS 

PERCENT PASSING SIEVE SIZES (mm) 
3" I 2" I 1.5" I 1 "  I 314" I 1/2" I 318" I 64 1 #IO I #20 I #40 I #60 I #loo I #ZOO 

7 - 2 7 3 8  

PERCENT FINER 
THAN HYDROMETER 

PARTICLE DIAMETER (mm) 

0 

10 

20 

30 I- 
2 
I 

40 ; 
m 
U 
u 

5 0  
a 
8 

60 5 

70 2 

Lu 
0 
U 

80 

90 

100 

75 

SITE SAMPLE ID 

SOIL CLASSIFICATION: 
CLAY(%) 17.6 

50 37.5 25 19 12.5 9.5 4.75 2.00 0.850 0.425 0.250 0.150 0.075 0.050 0.020 0.005 0.002 0.001 

COEFF. UNIFORMITY (Cu) 

I I I I 68 I 62 I 50 I 24 I 18 I 
NOTES: 



- -- GEOSYNTEC CONSULTANTS 1- 
~~ - ATEREERG LIMITS TEST (ASTM D 431 8 )  w- 738- 

PROJECT: ON-SITE DISPOSAL FACILITY (OSDF) c 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  (grams) WT. OF WATER = B-C 

WT. .OF DRY SOIL = C-A 

MCISTURE CONTENT = (D/E)XlOO (x) 
(grams) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . .  

N NUMB% OF BLOWS 

LOCAnON: FERNALD. OHIO PROJECT NO: GQ0409 TASK NO.: 04-1 
DATE: 08 day 07 m o n t h  r s s 9  year P h a s e  4: D €SCRIP TI ON : 

MATEii lAL TYPE: SAMPLE NO.: L?m YG 

6757,. . . .  

8: $ 7 . .  . . .  

ax., (0 . . .  

2z 

' LI QUID LI M I T DETER M 1 N A TI 0 N OA ID: 

n 
6\" 32 
W 

A 

9 
. .  

I I ' I  I I  
1 1  I I I 

C 

D 
. . . .  

W 

3 
i- 

c24 

3 28 
z 

E 

F 
. . . . .  

I I l \ l  I 
I I 

I 1 I ' \  

I I 
I 1 . 1  

- 
A 

TARE NO. 

W 

3 
i- 

c24 

3 28 
z 

W. OF TARE 

W. OF WET SOIL 8c TARE 

I I l \ l  I 
I I 

I 1 I ' \  

I I 
I 1 . 1  

- 
A 

42f 1, 2 

39.99 
3 9 / 2 0  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

2 8 . S O  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

DRYlNG TARE NO. 

.F lMOlSTURE CONTENT = (D/E)XlOO I 13-2 
. . . . . .  oc 0138 
\3.0 

10 15 20 25 30 40 50 60 

CURING TARE NO. 

I /  NO. OF.'BLOWS (N) 
/ 

PLASTIC LIMIT DETERMlNATlON 

. . . . .  

A 

B 

C 

0 

E 

. . . . .  

. . . . .  

. . . . .  

. . . . .  

. . . . .  

TARE NO. 
. . . . . . . . . . . . . .  

. OF WET SOIL & TARE . . . . . . . . . . . .  

-7 I . /  . . . . . . . . . . . .  

2 8 - ? 9  . . . . . . . . . . . . . . .  

3 9 . 6 3  . . . . . . . . . . . . . . .  

s:b 
5-16 . . . . . . . . . . . . .  

[ LIQUID LIMIT (LL) =a PLASTIC LIMIT (PL) = 5 P L A S T I C I N  INDEX (PI) = 16 ) 



FLUOR DANIEL -- GEOSYNTEC CONSULTANTS 

OISTURE-DENSITY RELATIONSHIP - - p \ 9  n 

‘PROJECT: ON-SITE DISPOSAL FACILITY (OSDF) I 1 3  

LOCAnON: FERNALD, OHIO PROJECT NO: GQ0409 TASK NO.:- 

DESCRIPTION: DATE: -L% day JMl)‘ month - /? 97 year 

MATERIAL TYPE: Lp*l cd, SAMPLE NO.: LP Z - q 6  

.. , - -  I 

I 1I.L 
1 

/ I . ?  OPTIMUM MOISTURE 
CONTENT (XI 

n 
L 

0 
n 
W 

t- 
I 

W 
2 
3 
I- 
Z 
3 

- 

>- 
LT 
n 

L 
0” 

135 

130 

125 

120 

115 

110 

105 

100 

95 

90 

85 

80 

I SUMMARY OF TEST RESULTS 1 
TEST STANDARD ’ ASTM D 698 A,@ C 

ASTM D 1557 A. B. C 
MAXIMUM DRY 

IUNlT WEIGHT ( D C f )  /zd. 5 ] /Z3.c/ I 
SAMPLE DESCRIPTION I ZmdAZd 

C U R E S  OF 1OOZ 
SATURATION FOR 

EaclAL TO : 
sxanc GRAVITY 

t i i i i i i i i i i i i i i i i i i i i i i  i i i i  i i i i i i i i i i i i ’ i ” i  
0 5 10 15 20 25 30 35 40 

MOISTURE CONTENT (%) 4: C’G 3-39 
OF- 2- 

- 



- - -- GEOSYNTEC CONSUL'I'ANTS - 
Pf?OJ[-ICT NO.: GQ0409 TASI( NO.: 0 4 .  4 LOCATION: FERNALD, OHIO 

DESCRIPTION: pHfi 5 E DATE: clay oG month 9 9  year 

I \ J 
FIELD LABORATORY COMPACTION TEST (ASTM D 698 METHOD D)  

IF THE MATERIAL RETAINED ON THE NO. 4 (4.75-mm) SIEVE IS GREATER TI-IAN 20%, AND IF THE MATERIAL 
RETAINED ON THE NO. 3/8-in. (9.5-mrn) SIEVE IS LESS THAN 20%. 
ALL MATERIAL RETAINED ON THE NO. 3/8-in.  (9.5-mm) SIEVE IS  DISCARDEI). 
USE OVERSIZE CORRECTION IF MORE THAN 5% IS DISCARDED ACCORDING TO ASI%A I1 4710. 

I 
~ 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . .  $4 . . .  . . . . .  WATER ADDED Y. % IC- /a 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  69494,- 6dWlf . .  
6 2 - 2 3 . ?  A WT. OF SOIL & MOLD (grams) 603 1 4 9  

Y 'LO 4.. L( . . . . . . . .  8 WT. OF MOLD (groms) '/ 20 4. 'I 'I zu 7. t( LI Izoy- q 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  C WT. OF SOIL = A - B (grams) .[ aS 2 . 4  % 0 / 3 *  7 ' 4 q'83 Xogz,& 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 w . 4  ( P C f )  / 2 7, ' z  1 3 2 . 5  ( 3 1 .  y 

. . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . .  

. . . . . . . .  
D WET UNIT WT!') = C X 0.066 

E I \  DRY UNIT WT. = D / [ l  -+ ( tC/lOO)] ( P C f )  I 5- ' I  I '1 7.3 ///.a 1 2 2 .  5- 

a 
0 
p 

g '  

I 

& 3 0  ( 3  @2 T j !  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
TARE NO. 

. . .  

I 
N * 
ci, 
00 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  8 , .  3. 8 . 3  zf. 2 8.3 (grams) 

. . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  w 
C WT. OF WET SOIL & TARE (grams) 9s; 7 90%. 3 3 9 5 ,  I . . ?  
ti WT. OF DRY SOIL & TARE (grams) 3 6  7,'g 352.2.  3 3 5 4  3 71t 

(grams) $8. g , -6 ' I 9 1  9- y Ll. 3 
. 5 i WT. OF WATER = c - H 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

J WT. DRY SOIL = H - F (grams) 3 ~ 1 3 . y  3'!&32. T 6 3 . /  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . .  

(%) \.K 
MOISTURE CONTENT = (I/J) X 100 J 1 2 3 -  _-- &-A- 



-- GEOSYNTEC CONSULTANTS 

L ?-2738 4 

FLUOR DANIEL 
\ 

CORRECTION OF UNIT WEIGHT .AND WATER CONTENT FOR SOILS 
C 0 NT . A P W  G 0 VE RS I 2  E P ART1 C L E S (4ST:W D 4715) 

/PROJECT: ON-SITE DISPOSAL FACILITY (OSDF) 

PROJECT NO: GOOLOO TASK NO.: 
DESCRIP TI ON : 

MATEZIAL TYPE: LPLU -46 
D A  -- It: - d day-@ month /977 year 

Weight of Total Sample 
LVcight of Oversize Fraction 
LVeight of Finer Fraction (-3) 
Percentage of Oversize Fraction 
Percentage of Finer Fraction (-3) 
Specific Gravirlj (.Assumed) 

Water Content - 3/ g ~ as decimal - 
Water Content -&. zs decimal 
Dp Densirlj of finer fraction 
Unit Weight of \Vatu 

0. I19 



\ f  - - -- GEoSYNTEC CONSULTANTS r 
FLUOR DANIEL 
FERNALDB J L  

1 - -  ISTURE-DENSITY RELATIONSHIP k - 

PROJECT: ON-SITE DISPOSAL FACILITY (OSDF) 

/ 

I 2738 - -- 

LOCATION: FERNALD, OHIO PROJECT NO: GQ0409 TASK NO.: o4 
DESCRIPTION: p h  E DATE: /3 dayd&- month /??P year 

MATERIAL TYPE: Cl0-y SAMPLE NO.: Lf' U7-46 
140 

135 

130 

125 

120 

B 
? 115 
J 
I 
/ 

110 

2 
i 

105 - 
r 

1 
- 
3 100 

95 

90 

D 85 

80 

TEST STANDARD 
( O R a E  ONE) ASTM D 1557 A . a  C 

OPTIMUM MOISTURE 
CONTENT ( Z )  10. I 
SAMPLE DESCRIPTION 

%A, %.I;/ 

7 I 

- - ,  * -  
MOISTURE CONTENT (w) / 



FIELD M O R A T O R Y  COMPACTION TEST (ASTM D 1557 M E T H O D N B  

PROJECT: ON-SITE DISPOSAL FACILITY (OSDF) 

LOCATION: FERNALD, OHIO PROJECT NO.: GQ0409 TASK NO.: 04-  I 

DESCRIPTION: p H f l  FIE Izz DATE: /3 d a y  J&. month 7 7  year 

THIS METHOD WILL BE USED IF THE MATERIAL RETAINED ON THE NO. 3 /4 - in .  (19-mm) SIEVE IS LESS THAN 30% 
AND IF THE MATERIAL RETAINED ON THE NO. 4 (4.75-mm) SIEVE IS LESS THAN 20%. 
ALL MATERIAL RETAINED ON THE NO. 3/8-in. (9.5-mm) SIEVE IS DISCARDED. 
USE A 4-in. DIAMETER MOLD / 10-lb RAMMER / 18-in. DROP / 5 LAYERS / 25 BLOWS PER LAYER. 

\ A /  
A U  c 

COMPACTION OF SOIL 

. . . . .  

A 

B 

C 

D 

E 

. . . . .  

. . . . .  

. . . . .  

. . . . .  - 

WATER ADDED 

WT. O f  SOIL & MOLD 

WT. OF MOLD 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

WT. OF SOIL :A - B 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

WET U N I T  WT!') = C X 0.066 

DRY U N I T  WT. = D / [ l  + (K/100)] 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . .  

. .  

13.80 

!.3.S.. 3 
/26.0 

0% 
. . . . . . . . . . . .  

d/s-s* (f.. 

. .  / ~ W S . .  . 

. .  !a .x f . . . . . . . .  

- 
. . . . . . . . . . . . .  

/J/. 1 

NOTE: IF CALIBRATED UUD cf I/JO Fr3 IS USED. nit wu o t r i w y  IS C A i c w u T E o  FROM n r ~  wiciii OT SOIL. nit VOLUME OF niE MOCD ANO niE cwvuwcti FROU CRAMS TO POUNDS (I.E.. CONMRSIW 
FACTOR I (30 / 453.6) - 0.066). llE MOCD MUST BE CALlBRAftD 10 MRIFY A CAPACllY OF 1/30 f O.WO5 F1' ON IMTERVACS NOT TO EXCEEO 1000 DUES T H A T  M E  UOLO IS F IUED.  I 

c 

MOISTURE CONTENT - ASTM D 2216 Q A  ID: /-7cI' 
. . . . .  

F 

G 

H 

I 

J 

K 

. . . . .  

. . . . .  

. . . . .  

. . . . .  

. . . . .  

L 

T A R E  N O .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

WT. OF TARE (grom3) 

(grom3) 

(grams) 

(grams 1 
WT. DRY SOIL H - F (grams) 

MOISTURE C O N T E N T  = (I/J) X 100 (Z) 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

WT. OF WET SOIL & TARE 

WT. OF DRY SOIL & TARE 

WT. OF WATER = G - H 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

6 
7.6 

368.7 
331.0 
37. 7 
323.4 

I 

3Y7. 

5.6 1 

w t r  i r o . L a Z  'G~OSYNKC CONSULTAMTS riLt NO. 2-OB-ric 



\ f  . 

CORRECT103 OF UNIT WEIGHT AND I?'-ATER CONTENT FOR SOILS 
C 0 ST.AI313G 0 VERS IZE ,P.ARTI CLES (AST:lf D 4718) 

~ a t e r  Content -%I. -. as decimal 
Lvarer Contenr -&. 2s decimal 
Dry Densic  of finer f rmion 
Unit WeiSht of Water 

000144 



I 

I 

i 

SOIL - 

I 

Test Specimen Initial Conditions 
I 
I 

Spec. Spec. Spec. Dryunit Moisture 

Prep.(') Length Diameter Weight Content 

(-1 (m> (m> @cf) ("/.I 

R 6.6 7.2 117.4 14.9 

I &- 
I- A division of GeoSyntec Consultants Laboratories 

i - L  

Test Conditions Hydraulic 

Cell Back Consolid. Permeant Average Conductivity 

Press. Press. Press. Liquidc3) Gradient 

(Psi) (Psi) (Psi) (-1 (-1 ( d s )  

64.7 59.7 5.0 DTW 9.6 2.1E-8 

Project Name: 

Project Number: 

Client Project Number: 

ClientISite ID: 

Sample Number: 

Material Type: 

ExpectedlSpecified Value: 

Date Reckived: 

Specimen 

No. 

1 

- - 2 7 3 8  FLEXIBLE WALL PERMEABILITY TEST") . 

ASTMD5084* 

FERNALD OSDF-OPTION YEAR 1 

GQo409-04.1 

N/A 

LP lII-46 

99609.1 

17/2/99 

Notes: 
1. Method C, "Falling-Head, IncreasmgTaihoata" test procedures were followed duringthe tcdng 

2. Specimea pqara t ion:  ST = Shelby Tube, R = Remolded, B = Blodc Sample. 
3. Type ofpemeant liquid: DTW = Deaired Tap Wata, DDI = Deaired Deionized Wata 

ow145 Tea zpaimcn w conditions 9e Uotprcssntcd. 

TestedChecked by: Date: 7 /  /& Approved by: M. Date: 7* 12-9' 
c I 
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. . . . . . .  azo 

. . . . . .  40 
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P O  
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. . . . .  PP n/. . . . .  
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. . . . . . . . . . . . . . . . .  
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- -  

L I  '/. 81 
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. . . .  
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. . . . .  

v 
D 

, 
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PARTICLE SIZE DISTRIBUTION AND SOIL CLASSIFICATION TEST RESULTS (ASTM C 136 /0  422) (ASTM 0 2487) 

- - 
BOULDERS COUBLES GRAVEL SAtI I )  r I I I E  

COARSE I FINE C G ]  MEOIUM 1 FlllE SILT SIZES---I C L A Y  SIZES 
~~ 

U.S. STAtJDRARD SIEVE SIZES 

SIEVE SIZE 
3-in. 
2-in. 
1 1/2-in. 

CT w 
LL 

t- 
z 
11) 
0 
N 
LII a 

z 

X FINER 

/oo 
/go 

100 

80 

60 

40 

20 

I O 0 0  I00 

3' 2' I '  /4'3/8' 4 

10 

GRAIN 

1 0  20 40 60 100 200 

I 0. I 

DIAMETER 11.1 MILLIMETERS 

n. o I 0.001 

c 1 

__ 
SOIL CLASSIFICATION (ASTM 0 2407): 

ATlERBERG LIMITS 

(LL)  3 2  
IC 

(PI) 17 
(PI.) 

1IYI)ROMETER RESULTS 

P A A I I C U :  MA. X FllJEA JL 
l- o .oa 

0.005-  26 
0.oo-t r9 



I - FIGURE 
FERNALD OSDF-OPTION YEAR 1 I G EO SY NTEC CONSULTANTS PROJECT: 

-'L - Geomechanics and Environmental Laboratory PROJECT NO.: ~ ~ 0 4 0 9  

j DOCUMENT NO.: Atlanta, Georgia 
\ / \  J 

GS FORM. ASTM C 136, D 422, D 2487 ' (-) 4ps2 0710719s [ -) ( D 3042 AND D 4318 L 
PARTICLE SIZE DISTRIBUTION AND PHYSICAL PROPERTIES 

U.S. STANDARD SIEVE SIZES A N D  NUMBERS 
12" 6" 5" 3" 2" 1.5" 1"3/4"1/2" 3/8" X 4  $10 #20 #40 #60 #lo0 #200 - - 2 7 3 8  

100 

90 

80 

70 
c 

> m 
E 5 0  z 
U 

k 

0 
LT 
Lu a 

$ 40 

30 

20 

10 

0 

GRAIN SIZE Imm) 
"7 

u COARSE FINE COARSE MEDIUM FINE SILT CLAY 

P 
COBBLES 

GRAVEL SAND FINES 

0 

10 

20 

30 I- 
(3 
I 

40 > 
0: 
w 

m 

50 2 
0 
V 

60 5 
a 

w 
V 
0: 

70 

80 

90 

100 

SAMPLE DEPTH ( f t )  PLASTICITY INDEX 
S 01 L CLASS IF IC AT1 ON : 

I 

SITE SAMPLE ID LPlll-47 LIQUID LIMIT ( % I  v) GRAVEL(%) 
LAB. SAMPLE NO. 99G10 PLASTIC LIMIT (Yo) SAND(%)  

o I- 68.7 FINES (%) 
v) 0 .......................................... 
ds? 

a CT SILT (%) 49.5 .......................................... 
CLAY ( % I  19.2 U 

COEFF. UNIFORMITY (Cu) 
COEFF. CURVATURE (Cc) 

PERCENT PASSING U.S. STANDARD SIEVE SIZES AND NUMBERS PERCENT FINER 

NOTES: 



- FLUOR DANIEL -- GEOSYNTEC CONSULTANTS 
1- 

T 

LIQUID LIMIT DETERMINATION 

LOCATON: FERNALD, OHIO PROJECT NO: GOO409 TASK NO.: O A - l  

DESCRIP TI ON : Phase 4: 
MATERIAL TYPE: . ,  p C L J  SAMPLE NO.: I f) l& -9 9- 

DATE: 2L day+ month .LZZ year 

QA ID: /?A% . 

TARE NO. 27 2.7 
A WT. OF TARE (grams) 3 I .  4 6 
E WT. OF WET SOIL k TARE (groms) 3 z, +3.' 

. . . . . . . .  . . . . . . . . . . . . . . . . . . . . . .  (grams) 3 7 : .x.z. . C W. OF DRY SOIL & TARE 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . .  
E WT. OF DR . . . . . . . . . . . . . . . .  . . . . . . . . . . . . .  

- 

A 

B 

C 

D 

E 
F 

N 

9 /: 3- 
. . .  W . 4 q  

3 9 . 9 3  
. .  3%4S 

1.4% 

. . .  !i :?k . . . .  
/44 

TARE NO. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . .  

Wi. OF TARE (grams 1 
(grams) 

(grams) 

(grams) 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . .  . .  . . . . . .  
Wi. OF WET SOIL & TARE 

W. OF DRY SOIL & TARE 

Wl. OF WATER = B-C 

Wl. OF DRY SOIL = C-A 

MCISTURE CONTENT = (D/E)Xl00 (x) 
MUMBE2 OF BLOWS 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

(grams) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

.00014.9 . . .  
/ 

r 

DRYING TARE NO. 

\ 

3.4. I? 
1.90 

7.2  5 

I 

I I  I I  
- 1  \ * I  I i i  

I I \  I I 

I I I I \  i I  
I 

I I I I -  T -  
I I I I I  I I I  

10 15 20 25 SO 40 50 60 

NO. OF BLOWS (N) 

I CURING TARE NO. 

I 

* 2 . 5  

. . . .  2-8: 4.L. 
38.3 I 

. .  .3.?:.3.!. . . .  

. . .  !:?I 0.. . . . .  

. . . .  s,Tl. .  . .  
\ 5.7 

. . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . .  



LOCATION: FERNALD, OHIO PROJECT NO: GQO409 TASK NO.:,- 

DESCRIPTION: --. DATE: 9 d a y J 4 -  month 199"1 year 

SUMMARY OF TEST RESULTS I 

- 

ASTM D m a  A.@c 

CONTENT (Z) 

CB OA ID: 



- -- GEOSYNTEC CONSUL‘I‘AN’I’S 1- 

IF THE MATERIAL RETAINED ON THE NO. 4 (4.75-mm) SIEVE IS GREATER TI-IAN 20%, AND IF TtIE MATERIAL 
RETAINED ON THE NO. 3/8-in. (9.5-mm) SIEVE IS LESS TI-IAN 20%. 
ALL MATERIAL RETAINED ON THE NO. 3/8-in. (9.5-mm) SIEVE IS DISCARDED. 
USE OVERSIZE CORRECTION IF MORE THAN 5% IS DISCARDED ACCORDING 1.0 AS’IM I1 4718. 

FLUOR DANIEL 
FERNAWB 

FIELD LABORATORY COMPACTION TEST (ASTM D 698 METItOD 0) - 
PROJECT: ON-SITE DISPOSAL FACILITY (OSDF) 

DESCRIPTION: pH& 5 E 
LOCATION: FERNALD, OHIO PROJECT b J O . : C Q U  TASK NO.: 04- I 

D A I E :  9 clay s‘ly_ month -year 9 9  
MATERIAL TYPE: SAMPLE NO.: L p d - q 7  

COMPACTION OF SOIL .z.111 

. . . . .  
A 

B 

C 

. . . . .  

. . . . .  

. . . . .  

D. 

E 
. . . . .  

L 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . .  
WATER ADDED 

WT. OF SOIL & M O L D  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . .  

WT. OF M O L D  (grams) 

(grams) 

WET UNIT WT!’) = C X 0.066 ( P 4  

DRY U N I T  WT. = 0 / [ I  .t- (K/IOO)J ( P C f )  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . .  . . . . . . . .  
WT. OF SOIL = A - B 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . .  . .  

3Qb6.b 

QA ID: E‘ 
. . . . . . . . .  

. . .  

NOTE: IF CALIBRATED uao  OF 1/30 FIJ IS USED. riiE MT owslw IS CALCULATED TAW VIE WIGIII OF scn~. i i i E  VOC~IUE OF nlE utno AIII) i i i E  c w t m s m t  Fnw CRAUS TO PCUIIDS (I.[.. COIIMRSIO(I 
FACTOR - (30 / 453.8) - 0.066). IlY UOCD UUST BE CMU3RAlCD TO MnlFY A C A P A U I Y  OF 1/30 f O.OOO5 F I J  OII I I I ICRVALS I 1 0 1  l (1  EXCEED 1000 l l l l E S  1 I I A l  T l lE  UOU) IS FlUED. 

n 
% 

MOISTURE CONTENT - ASTM D 2216 - 
. . . . .  

F 

G 

H 

i 

J’ 

‘ K  

. . . . .  

. . . . .  

. . . . .  

. . . . .  

. . . . .  

T A R E  NO. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

WT. OF TARE (grams 1 
(grams) 

(grams) 

(grams) 

(grams) 

(%) 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

WT. OF WET SOIL & TARE 

WT. OF D R Y  SOIL & TARE 

WT. OF WATER = G - I !  

WT. D R Y  SOIL = H - .F 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

M O I S T U R E  C O N T E N T  = (I/J) X 100 

*cEOSYNlEC c U 4 W L l A N l S  FILL HO. I -05-FLC 

QA ID: 
, 



CORRECTION OF UNIT WEIGHT .AND W-ATER CONTENT FOR SOILS 
CONT.AINTNG OVERSIZE P-ARTICLES (ASTM D 4715) 

PROJECT: ON-SITE DISPOSAL FACILITY (OSDF) 

Wfight of Torai Sample 
Wzishr of Oversize Fraction 
LVzight of Finer Fraction (-%) - 

Percentage of Oversize Fraction 
Percentage of Finer Fraction (-&I 
Specific Gravin; (.Assumed) 

- (W-) = Water Content -%. 2s decimal - 
(WC) = Water Conrent -&. as decimal - 
(8F) = Dry Densirl; of finer fraction - 
( 8 L V )  = Unit Weight of LVarer - 

-. r .  
- 
- 
- 

ao/qa. I 
4. 0 
9L. 0 

2.72 



.I 

w 
. , .  !O. . .  

. . . . . . .  

. . . . . .  A* 

. .  .4 0 
bo 

l o o  
. . . . . .  w*. . . . . .  

. . . . .  P,n n/. . . . .  

. . . . . . . . . . . .  

. . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . .  

GI AM Ez.= 
(mmj ' 

. . . . . . . . . . . . . . . . . .  

. . . . . . . . .  

. . . . . . . . . . . . . . . . . .  

/@- 
I B r .  7 9  

1 - i l . m -  . . . . . .  

. . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . .  

. . .  

. . . . . . . . . . . . . . .  

. . . . . . . . . . . . .  

87 :z 

I 

. . . . . . . . . . . . . .  

. . . . . . . . . . . . . .  

. . . . . . . . . . . . . .  

. . . .  

. . .  

000153 
. . .  



CURVE COEFFICIEtJTS: (C,) (C,) 
- 
BOULDERS CODRLES G R A M L  S A l l O  FlllE 

COARSE 1 FIIJE MEDIlJL( 1 FlIIE SILT SIZES -:l--CI.AY SlZLS 
~ _ _ - - .  

U.S. SIANDRARD SIEVE SIZES 
. 

I. 

- 1  
- 1  

- I  
- .  

- 
- 
- 1  

- I  
- 1  

I O 0  

BO 

60 

40 

20 

J 
1 

I 

I 

I 
I 
I 
I 

- 1  

I 

I 
L 

1000 

SIEVE SIZE 
3-in. 
2-in. 

1 -In. 
3/4 - In. 
1/2-in. 
S(8-in. 
NO. 4 
NO. 10 
--- 110. 20 
110. 40 
NO. 60 
110. 100 
tJ0. 200 

i-vFiK-- 

- 

- 

- 

* -  2" 

X FINER 
I@ 
/oo 
/oa 

97.6 
9d. 
-r 

.* 
+ 
83.2 
74.7 
76.7 
72.7. 
67.Y 

10 I 

GRAIN DIAMETER IEJ MILLIMETERS 

0.01 

SOIL CLASSlFlCAnON (ASTM D 2487): CL -le- dif +!/5*J 
--_____- 

ATIERRERG LIMITS 

(1.L) 2-7 
(PI.). . I 5 
(PI) \3 

IYDROMETER RESULTS 



, - 
I G EO SY NTEC CONSULTANTS 
-I 

Geomechanics and Environmental Laboratory 
Atlanta, Georgia 

\ / \  I 
GS FORM: ASTM c 136, D 422. D 2487 (-) 4PS2 0711 2/99 ( PARTICLE SIZE DISTRIBUTION AND PHYSICAL PROPERTIES ) ( 

D 3042 AND D 431 8 

I FIGURE 1 

FERNALD OSDF-OPTION YEAR 1 PROJECT: 
PROJECT NO.: GQ0409 
DOCUMENT NO.: I 

U.S. STANDARD SIEVE SIZES AND NUMBERS 
12"  6" 5" 3" 2" 1.5- 1 " 3 / 4 " 1 / 2 "  318" $4 110 #20 # 4 0  #60 #lo0 #ZOO 

I . .  A "  
SAMPLE DEPTH ( f t )  I PLASTICITY INDEX o rn 0 I- 

100 

. .  

FINES (%) 67.4 ........................................... 

90 

80 

70 
!- 
I 
9 $ 60 
m 
>. 

30 

20 

10 

0 

u? 
Y COARSE FINE COARSE M E D I U M  FINE SILT CLAY 1 : COBBLES a .  GRAVEL S A N D  FINES 

I GRAVEL (%) v, SITE SAMPLE ID LPlll-48 I LIQUID LIMIT ( % I  
LAB. SAMPLE NO. 99G11 1 PLASTIC LIMIT ( % I  I 51 S A N D ( % )  

SO1 L CLASS1 FI CAT1 ON I "' 2 I...... SILT (%) 51.3 
CLAY(%) 16.1 
.................................... 

COEFF. UNIFORMITY (Cu) 
C.OEFF. CURVATURE (Cc) 

PERCENT FINER 



/ 
n I/ 

LlOUlD LIMIT DETERMINATION OA ID: 

A 

B 

C 

D 

E 

F 

N - 

TARE NO. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . .  

WT. OF TARE (grams) 

WT. OF WET SOIL & TARE (grams) 

WT. OF DRY SOIL & TARE (grams) 

WT. OF WATER = a-c (grams) 

W. OF DRY SOIL = G-A (grams) 

. . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

MCISTURE CONTENT = (D/E)Xl00 (x) 
NUMEE3 OF BLOWS 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

DRYlNG TARE NO. 

. 

2 -5 

3 7  

. 1 

\ I  I 1 I 
I I 

c I R \ l  1 *I 
I I 

I 

10 15 20 25 30 40 50 60 

NO. OF BLOWS (N) 

CURING TARE NO. 

Y 
r 

QA ID:(zd 
\ 

P L A S T I C  LIMIT DETERMINATION - 
. . . . .  

A 

B 

C 

D 

E 

. . . . .  

. . . . .  

. . . . .  

. . . . .  

. . . . .  

. . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . .  

. . . . . . . . . . . .  . . . . . . . . . . . . . . . .  

2.6 

qL6 0 

. . . . . . . . . . . . . . .  

. .  28.:?5 . . . .  

.3S-.85.. . . . .  

. !:I?.  . . . . . . . .  

I!! 3 3 . .  , . , . . 

. . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . .  

. . . . .  

. . . . . .  

.oooarrs 

. . . . . . . . . . . . . . .  



M 01 STURE- DEN STY RELATIONSHIP - - 2 7 3 8  
~ F E O J E C T :  ON-SITE DISPOSAL FACILITY (OSDF) 

, , . ,  , * \  

I I I I 1  I I I I k l l h  
I I I I I I I I I l \ l \ l \  
I I I I I I I I I I Y i  
I I I I I I I I I I n 1 \ 1  
I I I I I I I I I I I \I ! 
I I I I I I I I I I I A l \ l  

' i  I I I I I I I I I I I I \ I \ I \  

,T -- 

\ MOISTURE CONTENT d _ -  Z-A 7 



I m!!!! - I 

PROJCCl I.10 : GQ0409  TASI( NO.: 04. I LOCATION: FERNALD, OHIO 

DESCRIPTION: pHA 5 E D A I E :  -I#!!!!!?-. clay S L Y  m o n t h  199 9 year 

IF THE MATERIAL RETAINED ON THE NO. 4 (4.75-mm) SIEVE IS GREATER TI IAN 20%, AND lr TtIE MATERIAL 
RETAINED ON THE NO. 3/8-in. (9.5-mm) SIEVE IS LESS TIIAN 20%. 
ALL MATERIAL RETAINED ON THE NO. 3/8-in. (9.5-mm) SIEVE IS DISCARDED 
USE OVERSIZE CORRECTION IF MORE THAN 5% IS DISCARDED ACCORDING TO A S l M  11 4710 

WATER A D D E D  (4 6% 
A WT. OF SOIL & MOLD 

8 WT. OF MOLD 

C WT. OF SOIL e: A - B 

D W E T  UNIT WT!') = C X 0.066 

\E D R Y  UNIT WT. = D / [ l  I- (K/IOO)] 

F 

C 

ti 

I 
' 

\K 

~~ 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . .  213- ' . . \  . .  3.Y 33 Z-b 
(grams). $3. 3 s , 3  6.2 1 8.3 

T A R E  NO. 

WT. OF T A R E  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . .  

P o  
=4 
(r3 

00 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . .  
WT. OF WET SOIL & T A R E  . .  (grorns) ' +p. . 

(grolns) 367. f 389  , S 371 . 6 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

WT. OF D R Y  SOIL & T A R E  

WT. OF WATER = C - bI 

WT. D R Y  SOIL = ti - ' F  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

-. 
MOISTURE C O N T E N T  = (I/J) X 100 1 



FLUOR DANIEL -- GEOSYNTEC CONSULTANTS 

[ - - 2 7 3 8  

CORRECTION OF UNIT WEIGHT AYD WATER CONTENT FOR SOILS 
CONT.AINING OVERSIZE P-ARTICLES (ASTM D 4715) 

Weight o f T 0 t d  Sample 
Wei,oht of Oversize Fraction 
LVeioht - of  Finer Fraction (-k) 
Percentage of Oversize Fraction 
Percentage of Finer Fraction (-&I I) Specific Graviry (.Assumed) 

[WT) = 
( W C )  = 
(&) = Drq’ Densiry of finer fraction 
(6l .V)  = Unit Weight of LVater 

Water Content -3: as decimal 
Water Content -a. as decimal 



LOCATION: FERNALD, OHIO PROJECT NO: GQ0409 TASK NO.: o4 
DESCRIPTION: phase DATE: 13 day- month l'i94 year 

I SUMMARY OF TEST RESULTS I 
TEST STANDARD ASTM D 698 A. 9. C I (CIRCLE ONE) ASTM D 1557 A B  C 

b r r M  
t3S .b  

MAXIMUM DRY 
/UNIT WEIGHT ( P C ~ )  /.3$ 1 g, c, I OPTIMUM MOISTURE 
CONTENT ( X )  
SAMPLE DESCRIPTION 

Bro.uh x I/ 
SWRCEyq-4+ 

I 

CURES OF 100% 
SATURATION FOR 

EWAL TO : 
S P E a n c  GRAMM 

OCOQb160\ 
MOISTURE CONTENT ( X )  # 



.- 
-A GEOSYNTEC CONSULTANTS 'r' 

LOCATION: FERNALD, OHIO PROJECT NO.: GQ0409 TASK NO.: 040 I 

DESCRIPTION: 5 E  L E  DATE: /b day d$' month - 9 ' )  year 

II 
SAMPLE NO.: L P  m-48 

COMPACTION OF SOIL - 
. . . . .  

A 

€3 

C 

D 
E 

. . . . .  

. . . . .  

. . . . .  

. . . . .  

L 

NOTE: 

WATER ADDED (4 
WT. OF SOIL & MOLD (groins) 

WT. OF MOLD (grams) 

(gram9) 

WET UNIT WT!') ( P C f )  

DRY UNIT WT. = D / [ l  t (K/100)] ( P 4  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

WT. OF SOIL = .A - B 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

= C X 0.066 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

* . j . l S  / Y  / 3  /g o/ 13.B.Z Q A  ID: fl-. 
. .  .6. %. . .  . . . .  I .. . .  -8.2. . . .  I . . .  .%. 2% I . .  

. . . .  . . . . . . . . . . . . . . .  . . . . . . . . .  

. . . . . . . . . . . . . .  

. . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . .  

IF CNIBRAKD UOLD OT 1/30 FT3 IS USED. THE WT DEtisITY IS CALCLICATED rROU ltb WlClll OF SOIL. TIIE VOCUUE OF THE MOLD AND nIE CWIMRSON FRW CRAMS TO POVNOS (I.E.. CONMRSION 
r m o R  - (XI 453.6) - 0.0es). n~ uao UUST BE CALISRAKD IO MRIFY A cwAaii or 1/30 f 0.000s F T J  ON ItiiEnvALs NOT TO EXCEED IDOO nMEs M A T  niE uou) IS FILLED. - I 

MOISTURE CONTENT - ASTM D 2216 

. . . . .  

F 

G 

H 

1 

. J  

K 

. . . . .  

. . . . .  

. . . .  

. . . . .  

. . . . .  

L 

TARE NO. 

WT. OF TARE (groins) 

WT. OF WET SOIL & TARE (grams) 

WT. OF DRY SOIL & TARE 

WT. OF WATER = G - t i  (Toms) 

WT. DRY SOIL = H - F (grams) 

(Z) 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . .  

(gr orn s) 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

MOISTURE CONTENT = (I/J) X 100 

Q A  IO: -(-IcI. 

I 

. . . . . .  . . .  

L 



\ /  . 
FLUOR DANIIEL , -- GEOSYNTEC CONSULTANTS 

- 2 7 3 8  

CO&RECTION OF UNIT WEIGHT AND WATER CONTENT FOR SOILS 
C 0 NTA18IiVG 0 VERSIZE P-ART1 CLES (ASTM D 4718) 

Weisht of Total Sample 
LVeight of Oversize Fraction 
LVeight of Finer Fraction (-3 
Percentage of Oversize Fraction - 
Percenrage of Finer Fraction (-& ’ Specific Graviry (.Assumed) 

Water Content -3. as decimal 
Warer Content -% - . as decimal 
Dry Densiry of finer fraction 
Unit Weight of LVarer 

3 . 3  
76.7 

2 . 7 2  



a 

I 
(crc.-sj ' I  i 

P O  

. . . . .  A@*. . . . . .  

. . . . . . .  P.b r / .  . . . .  

. . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . .  

3 3.5 
I S . 0  e7 

. . . . . . .  / 4 . 0  
I 2 * \-. 
7. >- 

. .  Y *  ?r 
2.00 

. . . .  a-B!v .  
. . .  P . Y F  

. . . C L Y d .  

. . . . . .  ( ? : I  y d . ,  

. . . . . . .  (79 7-T 

. .  . . . .  

- 
. . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . .  

T r  WCTAlNfn 

. . . . . . . . . . . . . . . . . .  

. . . .  

. .  

. . . .  

d 

. . .  

. . . . . . . . . . . . . . .  

. . . . . .  

. .  

. . . . . . . . . .  

7.7. * 

# e 
. . . . . . . . . . . . . . . .  

. .  

. . . .  

. . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . .  

. . . . .  . . .  

3" .To .coo. 
. . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . .  

. . . . . . . . . . . . .  



LOCATION: FERNALD, OHIO __ r)raiiIci N O  : C ; Q O W ~  TASK NO : 04.1 

MATERIAL TYPE: hLd 

I 9 7 9  P h a s e  
DESCRIPTION: - I I A I C  7- d a y  Ju ly  month year 

__ SAMPLT 1.10. LP 2-49  QA ID: af 

100 

80 

60 

40 

20 

BOULDERS 

CURVE COEFFICIENTS: (C,) ((2 

COBBLES GRAVEL SAtJD F I t  JE 

COARSE FIfJE COARSE ME[)IULI 

1000 I O 0  

i n  20 4 0  60 too 200  

GRAIN DIAMETER IN MILLIMETERS 

0. I 0.0 1 0.00 I 

I 
I 

fv 
4 
G, 

[ SOIL CLASSlFlCATlON (ASTM D 2487): 

ATIERBERG LIMITS 

(PI) ,t . . . . 

SIEVE RESULTS 

SIEVE SIZE 2 FINER 

2-in. 

1 -In. 
3/4-1n. v.0 

3-In. /oo 

140. 4 qs.2 
7/.7 

-- 
tJ0. lo 
tio. 20 
--- 110. 40 
110. 60 

tJ0. 200 

IYDROMETER RESULTS 

- 

I I 
YICEI IJO. &W 



FIGURE 
FERNALD OSDF-OPTION YEAR 1 G EO SYNTEC CONSULTANTS 

DOCUMENT NO.. 

- , Geomechanics and Environmental Laboratory 
Atlanta, Georgia 

L 

[-][ 4PS2 0711 2/99 
GS FORM: ASTM C 136, D 422, D 2487 

D 3042 AND D 4318 
PARTICLE SIZE DISTRIBUTION AND PHYSICAL PROPERTIES ) ( 
U.S. STANDARD SIEVE SIZES AND NUMBERS 

12'' 6" 5" 2" 2" 1.5" 1"3/4"1/2" 3/8" X 4  d l 0  1120 ,740 1160 11100 11200 
100 

90 

80 

70 
t 
I 
2 $ 60 

m 

2 
U 

I- 

$ 40 
0 
Kc 
a 

t 

50 
- 

Lu 

30 

20 

10 

0 

- - 2 7 3 8  
0 

10 

20 

30 + 
!2 
I 

40 
2 
E 
Lu 

50 2 
0 u 

60 2 
a 

Lu 
0 
5 

70 a 

80 

90 

100 

111 5 COARSE FINE COARSE MEDIUM FINE SILT CLAY I 2 COBBLES 
. 

GRAVEL S A N D  FINES 

SITE SAMPLE ID LPI 11-49 LIQUID LIMIT (%) GRAVEL(%) 
LAB. SAMPLE NO. 99612 PLASTIC LIMIT ( % I  5 SAND ( % I  I --Iv 

,n 0 
SAMPLE DEPTH ( f t )  I PLASTICITY INDEX E I- FINES (%) 69.7 ........................................... 
SO1 L CLASS I FI CAT1 0 N : 



- - FLUOR DANIEL -- GEOSYNTEC CONSULTANTS 1- 

LOCATION: FERNALD, OHIO PROJECT NO: GO0409 TASK NO.: 04-  1 

month year DATE: lL( day 1999 Phase 37: DES CRlF TI ON : 

MATERIAL TYPE: 8-c- c* SAMPLE NO.: (-? m-4 9 I 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . .  
TARE NO. 

WT. OF TARE 

WT. OF WET SOIL & TARE 

WT. OF DRY SOIL & TARE 

WT. OF WATER = 8-C 

WT. ,OF DRY SOIL = C-A 

(grams) . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . .  (grams) 

(grams) 

(grams) 

(grams) 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

MCISTURE CONTENT = (D/E)X100 (x) 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . .  

/ CI 

LIQUID LIMIT DETERMINATION OA ID: f l  

/ : . 3 . .  . . . . .  

q 8 . N  , . 

q4 2 2 ,  
9.02 

2 8. 6,L/ 

. . .  

15.3 

25.7 . . . .  

E 33 
3 z= 0 

a. . . . . . . . . . . .  

2 7-37 . . . . . . . . . . .  

J4*f0 
. .  4w7. , . 

. . . .  3 3 I . ,  . . , . 

/3.60 
. . . .  as*.o,. . , . , 

. . . . . . . . . . . . . .  

I I I I I 

I t  
I ! I  

3.2 
2 7.82 
s/d.Cb 
yi 4.r 
$SI 

14.63 
30.S 

A 

E 

C 

D 

N INUMBEi? OF BLOWS I 3-2 I 29 I /b 

TARE NO. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

YTT. OF TARE (grams) 

(grams) 

(grams) 

(grams) 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
WT. OF WET SOIL k TARE 

W. OF DRY SOIL k TARE 

WT. OF WATER = 8-C 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

DRYlNG TARE NO. 
'I 

CURING TARE NO. 

I . .E.. WT. OF DRY SOIL = C-A (Tams) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  LF IMOISTURE CONTENT = ( D / E ) x I O O  (2) 
/ 

2 -7  . . . . . . . . . . . . . .  

. .  2 . w . .  . . .  

. .  W.I.. . ._. 

. .  40*3d. . . . .  

. . . .  J-. 73.. . . . .  

. .  . . .  

3.1 

w . 2  I 

. . . . . . . . . . . . . . .  

. .?.e.%. . . . .  

. . .  3. %??. . . .  

. . .  f 3 4 . .  . . . .  

. . .  @:3! 
L 

. . . . . . . . . . . . . . .  

a 

. . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . .  

OA ID:=. 

. . .  

. . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . .  

[ LIQUID LIMIT (LL) = a PLASTIC LIMIT (PL) = )=. PLASTICITY INDEX (PI) = 13 'I 



LOCATION: FERNALD, OHIO PROJECT NO: GQ0409 TASK NO.:= 

DESCRIPTION: &&DATE: /3 doy.&$L month m y e a r  
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I- u -- GEOSYNTEC CONSULTANTS I -  i 

I’l?OJCCT NO.: cQQ4Og TASK NO.: 04 .  I LOCATION: FERNALD, OHIO 

DESCRIPTION: pflA 5 E 32 
MATERIAL TYPE: &d #&xm SAMPLE NO.: L p . - q ?  

DATE: ,& clay month 9 9 year 

\ 1 
FIELD LABORATORY COMPACTION TEST (ASTM D 698 METHOD U) 

IF THE MATERIAL RETAINED ON THE NO. 4 (4.75-mm) SIEVE IS GREATER T I I A N  2O%, AND lr TtIE MATERIAL 
RETAINED ON THE NO. S/B-in. (9.5-rnm) SIEVE IS LESS TIIAN 20%. 
ALL MATERIAL RETAINED ON TtiE NO. 3/8-i1i. (9.5-mm) SIEVE IS DISCARDED. I 

USE OVERSIZE CORRECTION IF MORE THAN 5% IS DISCARDED ACCORDING 10 ASIM D 4718 

COMPACTION OF SOIL 

. . . . .  
A 

B 

C 

0. 

E 

. . . . .  

. . . . .  

. . . . .  

. . . . .  

c 

NOTE: 

WATER ADDED (mi) 

(grams) 

WT. OF MOLD (grams) 

WT. OF SOIL = A - B (groms) 

WET UNIT WT!’) = C X 0.066 ( P C f )  

DRY UNIT WT. = D / [ l  . t  (1(/100)] ( P C f )  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

WT. O f  SOIL dr MOLD 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . .  

, 
QA ID: 

I ,I . . . . . . . .  

. .  

. . .  . .  

. . . .  

. . . . . . .  

-. 
IF CALIBRATED UOLD oc I/JO F T ~  IS USED. ~ I E  IMT DOISTY IS CALCULATED FROU itr MIGIII OF SML. niE VOI~IUE of niE u(n 
FACTOR - (30 9011 FRW CRAUS TO PoUtlOS ( IE..  COllMRSlOIl 

453.6) - o.oe.6). n y  u a o  MUST BE CMBRAICD IO M ~ I F Y  A CAPACITY OF 1/30 o.0005 FI’ 011 ItdiEnvALs tior i o  E x c m  inoo IIUES IIIA; niE uom IS FIuEo.  
, 

MOISTURE CONTENT - ASTM D 2216 QA ID: 

. . . . .  
F 

C 

H 

. . . . .  

. . . . .  

. . . . .  
i 

. . . . .  

J 

’K 
. . . . .  

TARE NO. 

WT. OF TARE 

WT. OF WET SOIL & TARE 

WT. OF DRY SOIL & TARE 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . .  

. . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . .  . .  

. . . . . . . . . . . .  . . . . . . . .  . . . . . . . . . . . . . .  
MOISTURE C O N T E N T  = (I/J) X 100 

UlECKCO BY: * 
2s- 
8.2 

‘GEOSYHTEC CONSUL7h)IlS FILE HO. 7-05-FLC 
c 



FLUOR DANIEL -- GEOSYNTEC CONSULTANTS 

= - 2 7 3 8  
CORRECTION OF UNIT WEIGHT AND WATER CONTENT FOR SOILS 

CONT.UNING OVERSIZE P-ARTICLES (AS73f D 4715) 

Wei& of Total Sampie 
Weight - of Oversize Fraction 
Weight of Finer Fraction (-3) 
Percentage of Oversize Fracrion 
Percentage of Finer Fraction ( -3/8) - D Specific Grmiry (.Assumed) 

- - Water Content -3: as decimal 
Water Content -%. as decimai 
Dry Densiry of finer fraction 
Unit Weight of Ware: - 

- - 
- - 
- 

5 7S.Y 
a1qqs.7 



. . . . .  

. .  

. . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . .  

. . . . . . . . . . . . .  

. . . . . . . . . . . .  

OVEN M E M O D  ( A S W  D 2216): Eecsmmended Mcss Of Moist Scmple Weight Q A  ID: 

100% PASING THE NO. 10 (2-mm) SIEM 

100% PASSING THE NO. 4 (4.75-mm) SiEVE 

100% PASSING THE NO. 3/8-in. (9.5-mm) SiEVE 
100% PASSING THE NO. 3/4-in. (1s-mm) S i E E  

20 grams 
100 crams 

500 Grams 
2.5 kilograms - 

. .  
A 

6 

C 

D 

E 

F 

. .  

. .  

. .  

. .  

. .  

. .  

- 

TARE NO. __- 
. . . . . . . . . . . . . . . . . . . . . . . . . . . .  

W. OF TARE 

WT. OF WET SOIL & TARE 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. .  . . . . . . . . . .  

. .  . . . . . . . . . . . .  

WT. OF DRY SOIL & TAiZE . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

WT. OF WATER 6-C 

WT. OF DRY SOIL = C-A 
. . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . .  . . . . . . . . . . .  . . . . . . . . . .  

. . . . . . . . . .  

. . . . . . . . . .  

. . . . . . . . . . . . . . . . . . .  

x 100 
. . . . . . . . . . . . . . . . . . .  

MOISTURE CONTENT = (D/E) 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . .  

A c 

MICROWAVE METHOD (ASTM 0 4643): Recommended Moss Of Moist Sample Weight QA ID: Iflf d 

90% PASSING THE NO. 10 (2-mm) SIEVE 
9OX PASSING THE NO. 4 (4.75-mm) SIEVE 
90% PASSING THE 3/4-in. (19-mm) SIEVE 

INITIAL SETTING TO BE AT 3.0 MINUTES, CONTNUE DRYING SAMPLE AT 1.0 MINUTE SETTlNG 
UNTIL MOISTURE CONTENT VARIATION BETWEEN SETTINGS IS LESS THAN 0.1% 

100 TO 200 grams 

200 TO 500 grams 

500 TO 1000 groms 

. . .  3- TARE NO. 
. . .  

. . .  

. . .  

. .  

. .  

. .  

. . . .  

. . . .  

. . . .  

. . . . . . . . . . .  

. . . . . . . . . . .  

. . . . . . . . . . .  

. . . . . . . . . . .  

. . . . . . . . . . .  

. . . . . . . . . . .  

. . . . . . . . . . .  

. .  

. .  

. .  
C WT. OF DRY SOIL k TARE . . . . . . . . . . . . . . . . . . . . . . . . . .  
D WT. OF WATER = 8-C 
E WT. OF DRY SOIL = C-A 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
F MOISTURE CONTENT = (DE) X 100 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

*GEoSmTEc CONSULTANTS FQE NO. 2-03-UY SHEET NO..-. CHECKED BY: 



- - -- GEOSY NTE c CONSULTANTS 
- .  

J) 

/OVEN METHOD (ASTM D 2216): Recommended Moss Of Moist Sample Weight Q A  ID: 

FLUOR DANIEL 

LOCATION: FERNALD, OHIO PROJECT NO: Go0409  TASK NO.: 04.1 

M-9 
4 - 2  
lS.9.J 

9 4 - M  

.w47, , 

ab6.73 
??:V i,- &j ' 

. . . . . . . . . . . .  

. . . . . . . . . . . .  

. . . . . . . . . . . .  

. . . .  

A 

B 

20 groms 
100 groms 
500 groms 'g 2.5 kilograms 

TARE NO. 

WT. OF 

WT. OF WET SOIL k TARE 

. . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

a*+- J3.7) 

0 

E 

F 

\ 

r I 

W. OF WATER 8-C  

Wl. OF DRY SOIL = C-A 

MOISTURE CONTENT = (D/E) X 100 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

(&Le- c a O +  

. . . . %  . . . . . . . . . . . . . . . . .  

19, TI. . . . . . . . . . . . . . . . .  

??@I @- 
.a94.97'. . . .  
40- 9 5  

. . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Y . . . . . .  a6.0 6 
. . . . . . . . . . . .  

. . . . . . . .  . c  

. . . . . . . . . . .  

. . . . . . . . . . .  

. . . . . . . . . . .  

. . . . . . . . . . .  

. . . . . . . . . . .  

I 

. . . . . . . . . . .  .I, 

7 

MICROWAVE M E M O D  (ASTh4 D 4643): Recommended Moss Of Moist Sample Weight QA ID: 

. . . . . . . . . . . . .  

907. PASSlNG THE NO. 10 (2-mm) S E E  
9OX PASSING THE NO. 4 (4.75-mm) SIEVE 
90% PASSING THE 3/4-in. (19-mm) SIEVE 

D 
E 
F' 

100 TO 200 grams 
200 TO 500 grams 
500 TO 1000 groms 

. . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . .  
WT. OF WATER = 8-C  

WT. OF DRY SOIL = C-A . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
MOISTURE CONTENT = (DE) X 100 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ()Q.Ol.T.&. . . . . . . . .  

INITIAL SEUING TO BE AT 3.0 MINUTES, CONTINUE DRYING SAMPLE AT 1.0 MINUTE S E m N G  
UNTIL MOISTURE CONTENT VARIATION BETWEEN SETTINGS IS LESS THAN 0.1% 1 

. . . .  

TARE NO. 

WT. OF TARE 

WT. OF WET SOIL k TARE 

WT. OF DRY SOIL k TARE 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . .  

. . . . . . . .  

. . . . . . . . . .  

. . . . . . . . . . . .  

. . . . . . . . . . . .  

. . . . . . . . . . . .  

. . . . . . . . . . . .  



- FLUOR DANIEL - -- GEOSYNTEC CONSULTANTS 'L 
\ / \  

LABORATORY DETERMINATION OF MOISTURE CONTENT OF SOIL -- 2 4 3 8 
I 

A 

B 

PROJECT ON-SITE DISPOSAL FACILITY (OSDF) 
. 

TARE NO. 

WT. OF TARE 

WT. OF WET SOIL k TARE 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

OVEN METHOD (ASW D 2216): Recommended Mass Of Moist Somple Weight QA ID: 

1007. PASING ME NO. 10 (2-mm) SIEVE 
100% PASSING ME NO. 4 (4.75-mm) SIEVE 

1007. PASSING THE NO. 3/8-in. (9.5-mm) SIEVE 
100% PASSING THE NO. 3/4-in. (19-mm) SIEVE 

C 

D 

E 

F 

. . .  

. . .  

. . .  

. . .  

W. OF DRY SOIL k TARE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
WT. OF WATER 8-C 
WT. OF DRY SOIL = C-A 

MOLSTURE CONTENT = (D/E) X 100 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

20 grams 
100 grams 
500 grams 

57 

. .  3.( . . . . .  

.&3. . . . .  

3.a.1..7 . . 

3 3  Y:.K 
+7,2.. . 

!Lf:.s.. . . .  

. . . . . . . . . . .  326.2 

MICROWAVE METHOD (ASTM D 4643): 

907. PASSING THE NO. 10 (2-mm) SIEVE 
907, PASSING THE NO. 4 (4.75-mm) SIEVE 
907, PASSING THE 3/4-in. (19-mm) SIEVE 

Recommended Moss Of Moist Sample Weight QA ID: 

100 TO 200 grams 
200 TO 500 grams 
500 TO 1000 groms 

~~ 

iNlTlAL SETTING TO BE AT 3.0 MINUTES, CONTINUE DRVNG SAMPLE AT 1.0 MINUTE SETTING 

UNTIL MOISTURE CONTENT VARIATION B E M E N  SETTINGS IS LESS THAN 0.1% ; . . t .  

. . . .  

. . . .  
F.' . . . .  

TARE NO. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
F TARE 

. . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . .  
WT. OF WET SOIL & TARE 

WT. 0 

WT. OF WATfR = 8-C 
WT. OF DRY SOIL = C-A 

. . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . .  

. . . . . .  . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. .  . . . . . . . . . . . . . . . . . . . .  
M O l S N R E  CONTENT = (DE) X 100 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . .  

. . . . . . . . . . . .  

. . . . . . . . . . . .  

. . . . . . . . . . . .  

. . . . . . . . . . . .  

. . . . . . . . . . . .  

. . . . . . . . . . .  

. . . . . . . . . . .  

. . . . . . . . . . .  

. . . . . . . . . . .  

. . . . . . . . . . .  

. . . . . . . . . . .  

. . . . . . . . . . .  



- - FLUOR DANIEL -- GEOSY NTE c CONSULTANTS c 
L 

LOCATION: FERNALD, OHIO PROJECT NO: GQO4O9 TASK NO.: 04.1  

DESCRIPTION: Phase one 
MATERIAL TYPE: k!mW’ [{y SAMPLE NO.: - Ss,db,6d/,@ 

DATE; 2 day&- month  1 9 9 8  year 

6 

OVEN MEMOD ( A S W  D 2216): Recommended Moss Of Moist Sample Weight 

1007, PASING THE NO. 10 (2-mm) SIEVE 
1OOX PASSING THE NO. 4 (4.75-mm) SIEVE 
1007, PASSING THE NO. 3/8-in. (9.5-mm) SIEVE 

20 groms 
100 grams 

500 groms 

. OF DRY SOIL ti TARE 

MICROWAVE METHOD (ASTM D 4643): Recommended Mass Of Moist Sample Weight QA ID: 1 
9OX PASSING THE NO. 10 (2-mm) SIEVE 
907: PASSING ME NO. 4 (4.75-mm) SIEVE 
9OX PASSING THE 3/4-in. (19-mm) SIEVE 

100 TO 200 grams 

200 TO 500 grams 

500 TO 1000 groms 

INITIAL SETING TO BE AT 3.0 MINUTES, CONTINUE DRYlNG SAMPLE AT 1.0 MINUTE SETTING 
UNTIL MOISTURE CONTENT VARIATION B E M E N  SETTINGS IS LESS THAN 0.1% 

. . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . .  

. . . . . . . . . .  

. . . . . . . . . .  . . . . . . . . . .  

. . . . . . . . . . .  

. . . . . . . . . . .  

. . . . . . . . .  

. . . . . . . . . . .  

. . . . . . . . . . .  

. . . . . . . . . . .  

. . . . . . . . . . .  



LOCATION: FERNALD. OHIO PROJECT NO: GQ0409 TASK NO.: O**l 
DESCRIPTION: Phase m+zG 
MATERIAL TYFE: LcJ &-OW P%A SAMPLE NO.: L P d - 6 7  L q  , 

DATE: 1 G- d a y 7  m c n t h  ,-, year 
6s'. L i .  6 7  + 

/ 

/ 

QA IO: & Y 

OVEN METHOD (As?M 0 2216): Reammended Mcss Of Mois: Scrnple Weight 

A 

E 

C 

D 

E 

F 

100% PASING' THE NO. 10 (2-rnm) SEX 
100% PASSING THE NO. 4 (4.75-mm) S I E E  

100% PASfiNG W.E NO. :/%in. (0.5-mm) SiE'E 

100% PASSING THE NO. 3/4-in. (19-mm) SiEX 

, .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
WT. CF TARE 

WT. OF WET SOIL & TARE 

WT. OF DRY SOIL & TARE 

WT. OF WATER p E-C 

WT. OF DRY SOIL = C - A  

MOISTURE CONTENT = (D/ 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . .  

/ V B T  % //I 

TARE NO. ____ 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . .  

MICROWAVE METHOD (ASTM D 4643): Recommended Moss Of Moist Sample Weight QA 10: 'i 
90% PASSING THE ,NO. 10 (2-mm) SIEVE 
90% PASSING THE NO. 4 (4.75-mm) SIEVE 

100 TO 200 grams 
200 TO 500 grams 

9OX PASSING THE 3/4-in. (19-mm) S E E  500 TO 1000 grorns 

INITIAL SETTING TO BE AT 3.0 MINUTES, CONTINUE DRYING SAMPLE AT 1.0 MINUTE SEiTlNG 
UNTIL MOISTURE CONTENT VARIATION BETWEEN SETTINGS IS LESS THAN 0.1% ; . . . .  

. . . .  
F . . . .  

TARE NO. 
. . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . .  . . . . . . . . . . . . . . . .  
WT. OF WET SOIL de TARE 

. . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . .  . . . . . . . . .  . . . . . . . . . . . . . . . . . .  

. . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Wl. OF DRY SOIL = C-A 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . .  
MOISTURE CONTENT = (DE) X 1 1 .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . .  

. . . . . . . . . . .  

. . . . . . . . . . .  

. . . . . . . . . . .  

. . . . . . . . . . .  

. . . . . . . . . . .  

. . . . . . . . . . . .  

. . . . . . . . . . . .  

. . . . . . . . . . . .  

. . . . . . . . . . . .  

3-\9 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  I I . . . . . . . . . . .  d*'0174). . . . . . . . . . . .  

. . . . . . . . . . . .  . . . . . . . . . . . . . . . . . .  

-#- e~~~~~~~ CON~~LTANTS nu NO. 2-0s- CHECKED BY: 



-- GEOSYNTE c CONSULTANTS 

D LABORATORY DETERMINATION OF MOISTURE CONTENT OF SOIL 
P R O J ~ ~ ~ :  ON-SITE DISPOSAL FACILITY (OSDF) 

f 3 7 9 Q  ~ 

LOCATION: FERNALD, OHIO PROJECT NO: GQ0409 TASK NO.: 04.1 
DES CR I P TI ON : Pha S e -F DATE: .-& day.*. month 1 9 94qeor 

7 0  
I SAMPLE NO.: Lpm-68. & F . ~  MATERIAL TYPE: Led? - 

t 

OVEN METHOD (ASTM D 2216): Recommended Moss Of Moist Sample Weight Q A  ID:& 

1007, PASING THE NO. 10 (2-mm) SIEVE 

100% PASSING THE NO. 4 (4.75-mm) SIEVE 
1007. PASSING THE NO. 3/8-in. (9.5-mm) SIEVE 

1007, PASSING M E  NO. 3/4-in. (19-mm) SIEVE 

. . . . . . . . . . . . . . . . . . . . . . . . . .  

20 groms 
100 groms 

500 grams 
6 7 2 5  7 0  kilograms 

.&3. :! 
647.7.. . .  

. !X5  

757.3. . . . . . . . . . .  

f.07:. f . . , , . , . , , , . 

.[Lf: 3. . . . . . . . . . . .  

7q3;z. . . . . . . . .  

.ti+-.?. . .  .I., . . . . . . . .  

. . .  

. . .  

. .  

. . . . . .  

. . . . . .  

. . . . . .  

. . . . . .  

. . . . . .  

. .  

. .  

. .  

. .  

. .  

. . . .  

. . . . .  

. . . .  

. . . . .  

. . . . .  

3-31 13-32 1 I / 

MICROWAVE METHOD (ASTM D 4643): Recommended Mass Of Moist Sample Weight Q A  ID: 

90% PASSING THE NO. 10 (2-mm) SIEVE 
90% PASSING THE NO. 4 (4.75-mm) SIEVE 
90% PASSING THE 3/4-in. (19-mm) SIEVE 

100 TO 200 grams 
200 TO 500 groms 
500 TO 1000 grams 

INITIAL SETTING TO BE AT 3.0 MINUTES, CONTINUE DRYING SAMPLE AT  1.0 MINUTE S E m N G  
UNTIL MOISTURE CONTENT VARIATION BETWEEN SETTINGS IS LESS THAN 0.1% 

TARE NO. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . .  
RE 

C WT. OF DRY SOIL k TARE 

D WT. OF WATER = 8-C 
E WT. OF DRY SOIL = C-A 

. . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . .  
F'. MOISTURE CONTENT = (DE) X 100 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . .  

. . . . . . .  

. . . . . . . . .  

. . . . . . . . . .  

. . . . . . . . . . . .  

. . .  

. . . . . . . . . . . .  

. . . . . . . . . . . .  

. . . . . . . . . . .  

. . . . . . . . . . .  

. . . . . . . . .  

. . . . . . . . . . .  



LOCATON: FERNALD, OHIO PROJECT NO: GQ0409 TASK NO.: 04.1 
DESCRIPTION: Phase one DATE: do &&month 1999year 
MATERIAL TYPE: h L flee SAMPLE NO.: &- 71,7a, 73,74, 75- 

\ I 1 

/ 44 
OVEN METHOD (ASTM D 2216): Recommended Mass Of Moist Sample Weight QA ID: 

100% PASING THE NO. 10 (2-mm) SIEVE 
100% PASSING THE NO. 4 (4.75-mm) SIEVE 
1007. PASSING THE NO. 3/8-in. (9.5-mm) SIEVE 
100% PASSING THE NO. 3/4-in. (19-mm) SIEVE 

TARE NO. I-_ 

. . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . .  

D W. OF, WATER B-C 
E W. OF DRY SOIL = C-A 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
F MOISTURE CONTENT = (D/E) X 100 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. 

20 groms 
100 grams 

500 grams 
2.5 kilograms 

. . .  . . . . . . . .  . . . . . . . . .  . . . . . . . . .  . . . . . . .  

. . . . . . . . . . . . . . .  8.3. . . . . . . .  . . . . . . . .  . . . . . . .  w.9 . .  -4,. . . .  .??4.. . .<g.o.. . . .  . 9 ! - 4 , ,  . 

53 

~~ 

MICROWAVE METHOD (ASTM D 4643): Recommended Mass Of Moist Sample Weight QA ID: 7 

90% PASSING THE NO. 10 (2-mm) SIEVE 
9OX PASSING THE NO. 4 (4.75-mm) SIEVE 
90% PASSING THE 3/4-in. (19-mm) SIEVE 

INITIAL SETTING TO BE AT 3.0 MINUTES, CONTINUE DRYING SAMPLE AT 1.0 MINUTE SETTING 
UNTIL MOISTURE CONTENT VARIATION BETWEEN SETTINGS IS LESSYJHAN 0.1% 

100 TO 200 grams 
200 TO 500 grams 
500 TO 1000 grams 

I 

TARE NO. 

A WT. OF TARE 
. . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . .  
F MOISTURE CONTENT = (DIE) X 100 

\ 

%EOSWEC CCWLTANTS FILE NO. 2-03-LDU 



B 

B 
J 

/ 
, ,  

OVEN METHOD (ASm D 2216): Recommended Moss Of Moist Sample Weight QA ID: e?,/& 
20 grams 
100 grams 
500 groms 
2.5 kil ogr oms 

1007. PASING THE NO. 10 (2-mrn) SIEVE 
100% PASSING THE NO. 4 (4.75-mrn) SIEVE 
1007. PASSING ME NO. 3/8-in. (9.5-mm) SIEVE 

. . . . . . . . . . . .  



LOCATON: FERNALD. OHIO PROJECT NO: GQ0409 TASK NO.: 04.1 

DESCRIPTION: Phase - z 
MATERIAL TYPE: l o r 3  e* SAMPLE NO.: 

DATE: /3 d a y , a  month '"9year 
m-7% $0 

D 

B .-' 

f \ / 

/ n 
OVEN METHOD ( A S W  D 2216): Recommended Mass Of Moist Sample Weight CIA ID: 

9OX PASSlNG THE NO. 10 (2-rnm) SIEVE 
90% PASSNG ME NO. 4 (4.75-mm) SIEVE 
907: PASSING THE 3/4-in. (19-mrn) SIEVE 

INITIAL SETTING TO BE AT 3.0 MINUTES, CONTINUE DRYlNG SAMPLE AT 1.0 MINUTE SETTING 
UNTIL MOISTURE CONTENT VARIATION BETWEEN SETTINGS IS LESS THAN 0.1% 

100 TO 200 grams 

200 TO 500 grams 
500 TO 1000 grams 

lOOZ PASING THE NO. 10 (2-rnm) SIEVE 
100% PASSlNG THE NO. 4 (4.75-mm) SIEVE 
1007. PASSING THE NO. 3/8-in. (9.5-mm) SIEVE 
100% PASSING THE NO. 3/4-in. (19-mm) SIEVE 

20 grams 
100 grams 
500 grams 
2.5 kit ogroms 

TARE NO. ____ 

TARE NO. 

WT. OF TARE 

WT. OF WET SOIL k 

WT. OF DRY SOIL & TARE 

WT. OF WATER = 6-C 
WT. OF DRY SOIL 

MOISTURE CONTENT = @/E) X 100 

. . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . .  

. . . .  

. . . .  
F 

. . . . . . . . . . . .  

. . . . . . . . . . . .  

. . . . . . . . . .  

. . . . . . . . . . . .  

. . . . . . . . . . . .  

. . . . . . . . . . . .  

. . . . . . . . . . .  

. . . . . . . . . . .  

. . . . . . . . . . .  

. . . . . . . . . . .  

. . . . . . . . . . .  

. . . . . . . . . . .  

. . . . . . . . . . .  

. . . . . . . . . . .  

. . . . . . . . . . .  

. . . . . . . . . . .  

. . . . . . . . . . .  

. . . . . . . . . . .  

e~~~~~~~ c o ~ s m r ~ r s  n l ~  NO. 2-03-LDU MECKED By: L 



1 
. . . . .  20 

. . . .  40 
. .  , b o  . ,  

/ a B '  

. . . . . .  w*.. . . . .  

. . . . . . .  r n  .e , . . , 

. . . . . . . . . . . . . . . .  

. . . . . . . . .  

I . .  

. . . . . .  ~ 4 ? 5 ~ . .  

. . . . . .  0 . y  2.r. 
. , . .o.: u 3  . 

. . . .  .*. : . I .  .yo . .  

. . . . . . .  P:.O ,w 

. 

4 
. . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

\ I 
T I N E 2  =I 100 - 1 Z RETAINEZ 

43.c 3 

. . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . .  

9 ... 3 
. .  I? .b 
. . .  15.8 . .  

, R.7 
. . . .  22.6 , . .  

. .  2 . 7 s .  . . . . . .  - 

. . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . .  

. . . . . . . . . . . . .  

. . . . . . .  

. . . . . . .  

.To 400 

. . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . .  



LOCATION: FERNALD, OI-110 PROJCCl NO :a- TASK NO.: 0 4 .  I 
DESCRl P TI ON : 
MATERIAL TYPE: eecM 6 

'2 doy& rnontti 

SAMPLE 1\10 : L p  a - 8  1 Q A  ID: 

P h a s e  - I I A I C :  ___ 

. f 
* - 

CURVE COEFFICIENTS: (C,) (C,>  

F It I f  

SILT SIZES I 1 CI.AY SIZES 

BOULDERS COQBLES GRAVEL SAfID 

COARSE FItIE COARSE MEOIUM FlllE 

U.S. STANDRARO SIEVE SIZES 

100 

80 

60 

40 

20 

1000 

I O  20 4 0  60 100 200 

IOU lo 

-4 

I 
I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

--.I I--..- 
... 

- L 
1 

GRAIN DIAMETER IN MILLIMETERS 

n.11 0.001 

SOIL CLASSIFICATION (ASTM D 2407):  f[ & 

SIEVE RESULTS 

SIEVE SlZElX FINER 

3-In. /04 
2-In. f a 0  

I-in. 

110. 2 0  828 
t10. 40 71.7 
EJO. 60 77. 0 
110. 100 - 73.3 
t10. 200 7 

IIYDROMETER RESULT! 



FIGURE 
FERNALD OSDF-OPTION YEAR 1 G EO SYNTEC CONSULTANTS - Geornechantcs and Environmental Laboratory 

DOCUMENT NO.: Atlanta, Georgia 
~ ~ 

GS FORM ASTM c 136, D 422. D 2487 (-1 ( D 3042 AND D 431 8 4PS2 07122199 ) ( PARTICLE SIZE DISTRIBUTION AND PHYSICAL PROPERTIES 

U.S. STANDARD SIEVE SIZES AND NUMBERS 
1 2 "  5" 5 "  3" 2" 1.5" 1"3/4"1/2" 3/8" Xd #10 #20 #40 #60 $100 #ZOO 

100 

90 

80 

7 0  
t 
I 
i2 2 60 

> 
m 

50 z 

6 40 
a 

U 

k 

0 
ul a 

30 

2 0  

10 

0 
100 10 

" - 2 9 3 8  0 

10 

20 

30 I- r 
!2 

40 
m 

50 2 
0 
0 

60 5 

CT 
W 

a 

W u 
LI 

70 

80 

90 

100 
1 0.1 0.01 0.001 

GRAIN SIZE (rnrn) 
r v ,  

B COARSE FINE COARSE MEDIUM FINE SILT CLAY 
2 COBBLES I FINES P GRAVEL SAND 

SITE SAMPLE ID LPlll-8 1 LIQUID LIMIT (%) GRAVEL(%) 
LAB. SAMPLE NO. 99659 PLASTIC LIMIT (%) 
SAMPLE DEPTH ( f t )  PLASTICITY INDEX 01- v) 0 ........................................... FINES (%) 68.7 
SO1 L CLAS SI Fl CAT1 ON : a (r .......................................... SILT (%) 48.3 

CLAY ( % 20.4 

SAND(%)  1 s  

LL 

I COEFF. UNIFORMITY (CUI 

THAN HYDROMETER 

NOTES: 



\ LOCATION: FERNALD. OHIO PROJECT NO: GO0409 TASK NO.: 1 

DATE: day T b l y r n o n t h  1999 year Phase DES CRlP TI ON: 

A 

B 

C 

D 

DRYlNG TARE NO. 

, .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . .  TARE NO. 3 . 2  
. . . . . . . . . . . . . . . . . . . . . . . . .  . .  . .  

WT. OF TARE 

Wf. OF WET SOIL & TARE 

WT. OF DRY SOIL & TARE 

WT, OF WATER = B-C 

. .  
(grams) 

(grams) 

(grams) 

. . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . .  . . . .  . . . . . . . . . . . . . . . .  . . .  

n I I ' I  I 

E 
F 

N 

I I I 
10 15 20 25 30 40 50 60 

3 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Wf. OF DRY SOIL = C-A (grams) I ,  "I. 

. . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  MCISTURE CONTENT = (D/E)X100 (XI 
. . . . . . . . .  . . . . . .  

NUMBER OF BLOWS 

NO. OF BLOWS (N) 

I CURING TARE NO. 

A 

B 

C 

D 

TARE NO. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

WT. OF TARE (grams) 

(grams) 

(grams) 

(grams) 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
WT. OF WET SOIL k TARE 

WT. OF DRY SOIL k TARE 

WT. OF WATER = E-C 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

/, 4 

E 
F 

OA ID: pL& ' 

WT. OF DRY SOIL = C-A 

MOISTURE CONTENT = (D/E)X100 (2) 

(Toms) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . .  , opo'"2' ' ' ' . 
& 

[ LIQUID LIMIT (LL) = .e PLASTIC LIMIT (PL) = I &- P L A s n c i m  INDEX ( P I )  = 
A #  
f 

%EOSVNTEC CONSULTANTS N NO. 2-1s-UT a(EOQD BY: SHEET NO. OF 



\7 7 

- 0 c ~ q o N :  FERNALD, OHIO PROJECT NO: GQ0409 TASK NO.: O 4 * l  

- ISTURE-DENSITY RELATONSHIP -- 7.18 
>RO JECT: ON-SITE DISPOSAL FACILITY (OSDF) - 

140 

135 

130 

125 

120 

D 
115 

110 

105 

, 100 

95 

90 

B 85 

8C 

- 
1183 



- -- G E o S Y N T  E c C o N s u LT A N TS - 

COMPACTION OF SOIL 11.9‘4 1 . 7 7  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . .  
WATER ADDED 

I’ROJEC1 bJO.:CQ0409 TASK NO.: 0 4 . 1  LOCATION: FERNALD, OHIO 

DESCRIPTION: 5 E DATE: 14 d a y  J+ month 9 9  year 

A WT. OF SOIL dt MOLD 

B WT. OF MOLD (groins) 

C WT. OF SOIL = A - B (groills) 

D WET UNIT WT!’) = C X 0.066 ( P 4  

L E ( P 4  

. . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

DRY UNIT WT. = D / [ l  + (K/100)] 

IF THE MATERIAL RETAINED ON THE NO. 4 (4.75-rnrn) SIEVE IS GREATER TI IAN 20%, AND IF TIIE MATERIAL 
RETAINED ON THE NO. 3/8-in. (9.5-rnm) SIEVE IS LESS TIIAN 20%. 
ALL MATERIAL RETAINED ON THE NO. 3/0-in. (9.5-mrn) SIEVE IS DISCARDEI). 
USE OVERSIZE CORRECTION IF MORE THAN 5% IS DISCARDED ACCORDING 10 ASTM I1 4710. 

CONTENT - ASTM D 2216 

.. . . .  

. . . . .  

. . . . .  
3 H  0 . . . . .  

0 1  
c”b 
09 . . . . .  

-J- 

.Fa { ‘ K  

TARE NO. 

WT. OF TARE 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

(grorns) 

(groins) 
. . .  . . . . . .  . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . .  . .  . . . . . . . . . .  
wr. OF WET SOIL & TARE 

WT. OF DRY SOIL & TARE 

WT. OF WATER = G - t1 

(grams) 

(grams) 

(grams) 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . .  

-.‘WT. DRY SOIL = t i  - F 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

MOISTURE CONTENT = (I/J) X 100 
i 

‘GtOSWJlEC ~ S U L l A N l S  l lLE  NO. 7-05-FLC 

33.7 

/0. I r/ 
332.5 

OA ID: .&) 

15.4’ 
. UIECKED BY -- -- 

225 
8.3 

373.7 
330. I 
q3.6 
3 2  1.8 

17.5” 



\ /  . -- GEOSYNTEC CONSULTANTS 

L F - 2 7 3 8  
CORRECTION OF UNIT WEIGHT AlUD WATER CONTENT FOR SOILS 

CONTAINING OVERSIZE PXRTICLES (ASTM D 4718) 

Weight ofTotai Sample 
Weight of Oversize Fraction 
Lb'eight of Finer Fraction (-$ 
Percentage of Oversize Fraction 
Percentage of Finer Fraction (-a D Specific Graviry (.4ssumed) 

Water Content -3: as decimal 
Water Content -3, as decimal 
Dry Density of fmer fraction 
Unit Weight of Water 

2087.0 
37a37. q 
5.3 
94. 7 

0.131 
0.015 



\ f  \ - - FLUOR DANIEL 
--L GEoSYNTEC - 

n -  - -- ISTURE-DEN SllY RELATIONSHIP 
PROJECT: ON-SITE DISPOSAL FACILITY (OSDF) I d 8  
LOCATION: FERNALD, OHIO PROJECT NO: GQ0409 TASK NO.: 04*1 

DESCRIPTION: ?LA- D A T E :  k day& month / 4 9 9  yea 



P Ac- FLUOR DANIEL -- GEOSYNTEC CONSULTANTS - 
LOCATION: FERNALD, OHIO PROJECT NO.: GQ0409 TASK NO.: 04- I 
DESCRIPTION: PHfl s E  ZE DATE: at d a y  Jq month 9'1 year 

FIELD LABORATORY COMPACTION TEST (ASTM D 1557 METHOD Ai 

THIS METHOD WILL BE USED IF THE MATERIAL RETAINEO ON THE NO. 3/4-in. (19-mm) SIEVE IS LESS THAN 30% 
AND IF THE MATERIAL RETAINED ON THE NO. 4 (4.75-mm) SIEVE IS LESS THAN 20%. 
ALL MATERIAL RETAINED ON THE NO. 3/8-in. (9.5-mm) SIEVE IS DISCARDED. 
USE A 4-in. DIAMETER MOLD / 10-lb RAMMER / 18-in. DROP / 5 LAYERS / 25 BLOWS PER LAYER. 

A 

B 

C 

0 

<E 

WATER ADDEO (ml) 

(grams) 

WT. OF MOLD (grams) 

(grams) 

WET U N I T  WT!') (PCf)  

DRY U N I T  WT. = 0 / [ l  + (K/100)] (PCf) 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

WT. OF SOIL & MOLD 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

WT. OF SOIL = X - B 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

= C X 0.066 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

13.85 
3 

. . . . .  6 . 6 . .  . . . . . .  

. . .  @.8&(//. . . .  

. .  +?s.4. . .  .: 

. .&73.0". . . .  

. . . . .  /311..?(1.. . . .  

/ z  7.7' 

636.8.5 . . .  

a ( S T .  I' . . .  

QA ID: 

. . . . . . . . . . . . . . .  

NOTE: IF C M l B R A T m  UOLD OF 1/30 FTJ IS USED. THE V E T  DLNSTY IS CALCULATED F R W  THE WIWT OF SOIL. THE VOLUUE OF ME MOLD AND THE CONMRSON F R W  GRAMS TO POUNDS (I.E.. CONMRSlON 
FACTOR - (30 453.6) - 0.066). f~ uao MUST BE CMISRATED TO MRIFY A CAPAQTY OF 1/30 + 0.0005 FTJ ON INTERVALS NOT TO EXCCED two nuEs THAT ME MOW IS FILLED. 

~~ ~~ ~~~ ~~ 

TARE NO. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

WT. OF TARE (grams) 

(grams) 

(grams) 

(grams) 

(grams) 

(N 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

WT. OF WET SOIL & TARE 

WT. OF DRY SOIL & TARE 

WT. OF WATER = G - H 

WT. DRY SOIL = H - F 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

MOISTURE C O N T E N T  = (I/J) X 100 

. . . . .  zq. . . . . . . . .  

. . . . .  8 4 .  . . . . . .  

. .  w?*.z . . . . . .  

. . .  4w q. . . . . . .  

. . .  3(. 6. . . . . . .  

. . .  4%. 0.. . . . . .  

74- 

. . . . .  N . .  . . . . . .  

. . . .  .7 .q. . . . . . . .  

. .  YiMo. . . . .  

. .  3s9.4 . . . . . .  

. . .  c/z..x. . . .  

. . . . . . . . . . . . .  350*8 
fd .  dV 

. . . . .  2 . 9 . .  . . . . . . .  

. . . .  8.2. . . . . . . . .  

. . . . . . . . . . . . . .  Wd 3 

. . .  .3.8.6 :y . . . . .  

. .  J39.y. . . . . .  

. . .  3.78-7.. . . . .  

6 - d  

QA ID: 



FLUOR DANIEL -- GEOSYNTEC CONSULTANTS 

- 
- -  2 7 3 8  

CORRECTION OF UNIT WEIGHT AND WATER COXTEST FOR SOILS 
CONTAINING OVERSIZE PXRTICLES (ASTM D 4718) 

Weight ofTotal Sample 
Weight of Oversize Fraction 
Weight of Finer Fraction (-% 
Percentage - of Oversize Fracrion 
Percentage of Finer Fraction (-B B Specific Graviry (.Assumed) 

B 

Water Content -%? as decimal 
Water Content -&: zis decimal 
Dry Density of finer fraction 
Unit Weight of Water 

39 3Lj. 
2087.0 
37 237.4 
5 3  . 

cjq. 7 
2.72 



. 
f \ 

Project Number: 

Client Project Number: 

Geotechnical, Environmental and Material Testing Laboratory , -  Z- ti division of GeoSyntec Consultants Laboratories 
1 -  

GQo409-04.1 

N/A 

FLEXIBLE WALL PERMEABILITY TEST'') -- 2 7 3 8 
ASTM D5084 

ClientlSite ID: 

Sample Number: 

Project Name: IFERNALD OSDF - OPTION YEAR 1 I 

LPJII-81 

99659.2 

Material Type: 

ExpectdSpecified Value: 

SOIL 

< 1 .O E-7 c d s  

Specimen 

Date Received: 

Test Specimen Initial Conditions Test Conditions Hydraulic 

~ 

7/20/99 

NO. 

1 

spec. spec. 

Prep. (2) Length 

(-1 (a) 

R 6.62 

Dryunit 

Weight 

@cf) 

Moisture Cell Back Consolid. Permeant Average Conductivity 

Content Press. Press. Press. Liquid'3) Gradient 

(%> (psi> (Pi> @si> (-1 (-> 

117.5 I 14.6 I 65.1 I 60.1 I 5.0 I DTW I 11.9 I 7.8E-8 

1. Method C, "Falling-Head, Increasing-Tailwater" test procedures were followed during the testing. 
2. Specimen preparation: 
3. Type ofpermeant liquid: DTW = h u e d  Tap Water, DDI = Deaired Deionized Water 

ST = Shelby T u k  R = Remolded, B = Blodc Sample. 

TestedKhecked by: rqm Date :7  24 44 Approved by: Date: 7-2 7 - 9" 
- I 1 - 

5.  "., 



L 
. . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . .  

. . . . . .  

z c 1  9. 89 . . . . . . . . . . . . . . . .  

. . .  

. . . . . . . . . . . . . . . .  

4.2 
L 

. . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . .  

. . . .  ~, . . . . . . . . . . . . .  

. . . . .  . . . . . . . . . . . I .  

. . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . .  

, . .  

. . . . . .  



LOCATION: FERNALD, OHIO - PROJCC1 NO : G Q 0 4 0 9  TASK NO.: 0 4 . 1  
DESCRIPTION : - I IAIC. adz clay J montti year 1999 P h a s e  3~ 

MATERIAL TYPE: SAMPLT NO : fy *eL Q A  ID: CB p m  a 

100 

80 

60 

40 

20 

130ULDERS FII JE 

CLAY SIZES 

COBBLES G R A M L  SA110 

COARSE FI14E COARSE MEDIUM FllIE 

4 I O  20 40 60 100 200  

1000 100 10 

G 

1 0.1 

AIN DIAMETER IN MILLIMETERS 

0.001 

.I' 

e 

C 
- 

--___ 

/ I 
SOIL CLASSIFICATION (ASTM D 2407): cc /e,&&/ UJ /- 

ATTERBERG LIMITS 

( L L ) .  . 26 . . . . . . . . 

(PI.). . / b  . . . . . . . . . . . . 

(PI) 10. . . . . . .  . 

SIEVE RESULTS 

3-In. 
2-in. /nn 

IYDROME'IER RESULT! 



! - FIGURE 
FERNALD OSDF-OPTION YEAR 1 G EO SYNTEC CONSULTANTS - Geomechanics and Environmental Laboratory 

DOCUMENT NO.: 

I 
-'L 

Atlanta, Georgia 
~ 

GS FORM ASTM C 136, D 422, D 2487 I-) 4PS2 07/22/99 ( ] [ D 3042 A -  AND D 4318 A 
PARTICLE SIZE DISTRIBUTION AND PHYSICAL PROPERTIES 

c- 

U S STANDARD SIEVE SIZES AND NUMBERS l d U  
12 6 5 3 2 1 5  1 314 112 318 #4 (110 #20 #40 #60 #lo0 4'200 

100 

90 

80 

70 
I- r 
(3 $ 60 

m 

z 

6 40 

a 

> 

50 

LL 
+ 
V 
U 
w 

30 

20 

10 

0 

~~ 

"7 

Y COARSE FINE COARSE MEDIUM FINE SILT CLAY 

2 GRAVEL SAND FINES 
2 COBBLES - 

SITE SAMPLE ID LPlll-82 LIQUID LIMIT (%) 
LAB. SAMPLE NO. 99660 PLASTIC LIMIT (%) 
SAMPLE DEPTH ( f t )  1 PLASTICITY INDEX 
SO I L CLASS1 FI CAT1 ON : 

0 

10 

20 

30 + 

& 

I 

40 : 
K 
w 

50 2 
< 
0 
V 

60 2 
Lu u 

70 Q 

5 

80 

90 

100 

0 .......................................... 
47.9 SILT (%) a .......................................... 
16.5 LL CLAY(%) 

I COEFF. UNIFORMITY (CUI . .  
COEFF. CURVATURE (Cc) 

PERCENT FINER 

NOTES: 



i 

B 

I 

D 

GEOSYNTEC CONSULTANTS 

LOCATON: FERNALD. OHIO P R O J E C T  NO: GQO409 TASK NO.: o A -  1 
DATE: e d a i y g - ; :  1999- year Phase DESCRIPTION: 

MATERIAL TYPE: 1 P L h b ,  S A M P L E  NO.: 

1". OF TARE 

HTT. OF WET SOIL & TARE 

WT. OF DRY SOIL & TARE 

m. OF WATER = 8-C 

K. OF DRY SOIL = C-A 

(grams) 

(gram f 1 

(grams) 

. . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

(groms) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
MOlSTURE CONTENT = (D/E)X100 ( Z )  

NUMBER OF BLOWS 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

DRMNG TARE NO. 

10 15 20 25 30 40 50 60 

NO. OF BLOWS (N) 

. .  

. . .  

. . .  

1 CURING TARE NO. 

I 

PLASTIC LIMIT DETERMlNATlON - 
. . . . .  

A 

B 

C 

D 

E 

. . . . .  

. . . . .  

. . . . .  

. . . . .  

. . . . .  

 TARE NO. 

WT. 0 
. . . . . .  . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . .  
OF WET SOIL k T 
. . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . .  
OF DRY SOIL & TARE (grams) 

OF WATER = B-C (grams) 
. . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . .  
W. OF DRY SOIL = C-A . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ?9.% 3 B . q  
I .  1. 13 . . . . . . . . . . . . . . . , . I . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . .  Q.01.93.. . .  d 



bl STURE-DENSITY RELATIONSHIP -- 7 ?  
>RO JECT: ON-SITE DISPOSAL FACILITY (OSDF) ' 1 ( 1 "  

PROJECT NO: GQ0409 TASK NO.: 04,1 -OCATON: FERNALD, OHIO 

IESCRIPTION: DATE: day month / ???$ear 
I - 82 

I SAMPLE NO.: ,@ !Tf dATERIAL TYPE: u3 f- 
140 

135 

130 

125 

120 

B 
115 

I 

110 

I 

105 

, 100 

95 

90 

D 85 

80 

SUMMARY OF TEST R E S U L T S ~ ~ ]  

TEST STANDARD ASTM 0 698 A. B. C 
ASTM D 1557 A. E. C (CYRCZE ONE) 

MAXIMUM DRY c o d 4  

UNIT W I G H T  (pcf )  / Z 5 .  8 l27.6 
OPTIMUM MOISTURE 
CONTENT (%) 
SAMPLE DESCRIPTION 

/a/ Il.5 
3- 77 Il 

SOURCE 
99-5 

I 

CUR= OF 1007. 
S A W R A M  FOR 

ECUAL TO : 
sxanc  CRAWM 

I 1  1 I I I I I I I  ~ l 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 I I I I I I I I I I X N \  
0 5 10 15 20 25 30 35 40 

MOISTURE CONTENT (x) I 

7 7,  



. 

\ 

FIELD LABORATORY COMPACTION TEST (ASTM D 698 METIIOD B) 

PROJECT PJO.: CQOdOS TASK NO.: 04 .  I 

L O d  f b l t - b u  CQk/ -1 PROJECT: ON-SITE DISPOSAL FACILITY (OSDF) 

LOCATION: FERNALD, OHIO 

DESCRIPTION: pH& f 72 DATE: &Iy ___ clay month 9 9  year 

MATERIAL TYPE: SAMPLE NO.: dz-82 
\ I 

1 

(THIS METHOD WILL BE USED IF THE MATERIAL RETAINED ON THE NO. 3/4- in .  (19-mm) SIEVE IS LESS THAN 30%. \ 
IF THE MATERIAL RETAINED ON THE NO. 4 (4.75-mm) SIEVE IS GREATER TI IAN 20%, AN0 IF TtIE MATERIAL 
RETAINED ON THE NO. 3/8-in. (9.5-rnm) SIEVE IS LESS THAN 20%. 
ALL MATERIAL RETAINED ON THE NO. 3/8-in. (9.5-mrn) SIEVE IS  DISCARDED. 
USE OVERSIZE CORRECTION IF MORE TI-IAN 5% IS DISCARDED ACCORDING 10 A S l M  I) 4710. 

(USE A 4-in. DIAMETER MOLD / 5.5-lb RAMMER / 12-in. DROP / 3 LAYERS / 25 13LOWS PEf i  LAYER. A 8  
/ 

COMPACTION OF SOIL 

. . . . .  
A 

B 

C 

D 

E 

. . . . .  

. . . . .  

. . . . .  

. . . . .  

L 

WATER ADDED (4 
(grams) WT. O f  SOIL & MOLD 

WT. OF MOLD (gr om s ) 

WT. OF SOIL A - B (grams) 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

WET UNIT WT!') 

DRY UNIT WT. =I D / [ l  + (IC/lOO)] 

= C X 0.066 ( P 4  

( P C f )  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . .  

1 

NOTE: IF CAUBRAKO uao oc i/m ri' IS USED. nit wi DUISITY IS CALCULATED ~ R W  IIE HCIGIII (K SOIL. i t i E  vauuE OF n c  utnr~ AIIO i t IE COIJMRSIMJ F A W  MAUS TO PWIIOS (LE.. CWIMRY& 
FAcroR - (XI 453.0) - o.wa). nY UOLO UUST BE CMIERAI~D i o  xnin A CAPAUIY OF 1/30 * 0.000s r i '  011 IIIIERVALS IIOT IO E x m o  1000 nuEs i t l A i  nlE UOLD IS FIUEO. 

- 
..... 

F 

C 

t i  

I 

J 

K r  

. . . . .  

. . . . .  

. . . . .  

. . . . .  

. . . . .  

L 

TARE NO. 

WT. OF TARE (grorns) 

WT. OF WET SOIL & TARE (9rom3) 

WT. OF DRY SOIL & TARE 

WT. OF WATER = G - t l  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . .  

(grams) 

(grams) 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . .  

L a 1 i - F  (grams) 

( z)  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

'MOISTURE CONTENT = (I/J) x too 

, I\ 

MOISTURE CONTENT - ASTM D 2216 OA I D : e , K @  

1 
I 

w 
-J 

8.3 
3qq.a 
31J *2- 
3 7 . 8  
302.9 



FLUOR DANIEL 
\ -- GEOSYNTEC CONSULTANTS 

- - -  2 7 3 8  

CORRECTION OF UNIT WEIGHT AND WATER CONTENT FOR SOILS 
C 0 N T  A I 3 1 3  G 0 VE RS I 2 E PART I C L E S (AS TM D 4 71 8) 

Weight of Total Sampie 
Weight of Oversize Fraction 
Weight of Finer Fraction (-3/a> 
Percentage of Oversize Fraction 
Percentage of Finer Fraction (-3) D Specific Gravity (.Assumed) 

B 

- - Water Content -%I ~ as decimal 
Water Content -3. as decimal 
Dry Density of finer fraction 
Unit Weight of LVater - 

- 
- - 
- - 
- 

d q, 30q. 0 

?c/. 6 
2-72! 

c w=( w FPF j-( WcPd 



SiEVE A N A L Y S E  

. . . . . . . . . . . . . . . . . .  . I . .  . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  I 

. . . . . .  

. . . . . . . .  

. . . . . . . . .  32.2 
. . . . . . . . . . . . .  

. . . . . .  

. . . . . . . . . . . . . .  

, .  

. . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . .  

. .  

. . .  



I *  - 
\ / \  

PARTICLE SIZE DISTRIBUTION AND SOIL CLASSIFICATION TEST RESULTS (ASTM C 136/D 422) (ASTM D 2487) 

{PROJECT: ON-SITE DISPOSAL FAC~LI  TY ( 0 s ~ ~ )  \ 
LOCATION: FERNALD, OHIO PROJECT NO. :~&!EL TASK NO.: 0 4 . 1  
DESCRIPTION: P h a s e  -. IIATE: ZZL- clay Juai, montti I 77..? year 

Q A  ID: f& MATERIAL TYPE: h capy __ SAMPLE t\lO.: @ m-83 

CURVE COEFFICIENTS: (C,) ( C , )  

OULUERS COBBLES GRAVEL SAt lO Flf IE 

COARSE I FIfJE C G I  MEI)IUM 1 FIIJE I Sll.1 SIZES --I CLAY SIZES ____ ._ 
U.S. STAFIDRARO SIEVE SIZES 

t- 
z 
111 
0 
N 
L l J  a 

0 
8 
€3 1000 
F 

100 I O  1 0.1 

GRAIN DIAMETER I N  MILLIMETERS 

0.01 n.ooi 

___ 
f 

SOIL CLASSIFICATION (ASTM D 2407): 

ATTERBERG LIMITS 

(U) a9 
16 

SIEVE RESULTS 

SIEVE SIZE 2 FINER 
3-in. 
2-in. . -  
-IJ2-in. /Go 

T/2-in. 9.53 

1 -in. 
3/4-In. 98.1 

1.10. 4 

IJO. 20 
EJO. 40 
1.1 0. 6 0 
110. 100 71. I 
tJ0. 200 6.1 *3 

I IYflROMElER RESULTS 

\ J 
YlEEl ti0 z , w  7- 



I FIGURE 
G EO SYNTEC CONSULTANTS PROJECT: FERNALD OSDF-OPTION YEAR 1 - Geomechanics and Environmental Laboratory PROJECT NO.: GQ0409 II DOCUMENT NO.: 

r - 
--L 

Atlanta, Georgia 

COARSE FINE COARSE MEDIUM FINE 

L J \  / 

GS FORM: :-) 4PS2 07/22/99 
ASTM C 136, D 422, D 2487 

D 3042 AND D 431 8 ( PARTICLE SIZE DISTRIBUTION AND PHYSICAL PROPERTIES [ 

SILT CLAY 

U.S. STANDARD SIEVE SIZES AND NUMBERS 
3 / 4 - 1 / 2 -  3:a" 24 a10 a 2 0  a40 B60 r i o o  3200 1 2 "  6"5" 3" *" , , 5 " 1 "  

SAND GRAVEL 

L 7 - 2 7 3 8  
L 

FINES 

100 

90 

80 

70 
I- 
I 
!2 $ 60 

a 

z 

>- 

50  

U 

+ 
0 
Kc 
a 

40 

W 

30 

20 

10 

0 

SITE SAMPLE ID LPlll-83 LIQUID LIMIT (Yo) 
LAB. SAMPLE NO. 99G61 PLASTIC LIMIT (%) 
SAMPLE DEPTH ( f t )  PLA STI CITY INDEX 
SOIL CLASSIFICATION: 

100 

GRAVEL(%) 
SAND(%)  - J i 2  

5 * + 2 FINES (%) 64.3 

CLAY ( % I  18.8 

.......................................... 
n SILT (%) 45.5 .......................................... 
LL 

0 

10 

20 

30 +- 
I z 
W 

40 
m 
LT 
W 

50 
Q: 
0 . u  

60 5 
W u 
LT 

70 E 

80 

90 

100 
10 1 0.1 0.01 0.001 

GRAIN SIZE (mm) 

PERCENT PASSING U.S. STANDARD SIEVE SIZES AND NUMBERS 
3" I 2" I 1.5" I 1 "  I 3/4" I 112" I 318" I #4 I # i o  I #ZO I #40 I #60 I # i o 0  I #200 

PERCENT FINER 
THAN HYDROMETER 

PERCENT PASSING SIEVE SIZES (mm) 
75 50 37.5 25 19 12.5 9.5 4.75 2.00 0.850 0.425 0.250 0.150 0.075 

64 

COEFF. UNIFORMITY (CUI 
COEFF. CURVATURE (Cc) 

PARTICLE DIAMETER (mm) 
0.050 0.020 0.005 0.002 0.001 

60 47 24 19 



DRYNG TARE NO. 

. 

n 
R 
v 

~ 4‘ 

2133 

2 25 

Z 
W 

0 
29 

W 
C 

E 
g 2 1  

10 15 20 25 30 40 50 60 

NO. OF BLOWS (N) 

I I CURING TARE NO. 

PLASTIC LIMIT DETERMlNATlON 

TARE NO. 

A WT. OF TARE 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . .  . . . . . . . . . .  

. . . . . . . . . . . . .  . . . . . . . . . . . . . . . .  

. . . . . . . . . .  

. . . . . . . . . . . . . . . .  . . . . . . . . . .  

. . . . .  I . :  .!, , . . 

. . .  Z8.,t$. , . 

. . . .  3, f-  5-3 

. .  ?,<I: ‘6’0 ’ ’ 

. . .  4,93: : I : : : 

. . .  tj;:??! . ./ 
rd .z 

QA ID:)LE ) 
2. y 

. . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . .  3!:,Y?.. . . . . . . . . . . .  

( LIQUID LIMIT (LL) =~=, PLASTIC LIMIT (PL) = j h  P L A S T I C I N  INDEX (PI) = 17 ‘ 

A 

I 
% E T  NO. -, ( % E O S ~ T E C  CCNSJLTAN~ N NO. z-13-u~ OiEOQD BY: I4 



LOCATION: FERNALD, OHIO PROJECT NO: (320409 TASK NO.: 0 4 * /  - 

I 

DESCRIPTION: ki~ DATE: dl day& month / ? y  ? year 

SUMMARY OF TEST RESULTS 

TEST STANDARD ASTM D 698 A m  C 
ASTM D 1557 A, B. C (aRcLc ONE) 

140 

1 3 5  

130 

1 2 5  

DZ0 
? 115 
> 
1 
/ 

110 

3 
2 
- 105 

1 
- 
3 100 

95 

90 

B 85 
80 

MOISTURE CONTENT ( z )  z 

‘7 2 

-0 

I 1  



\ 1 
FIELD LABORATORY COMPACTION TEST (ASTM D 698 METtlOD B) 

IF THE MATERIAL RETAINED ON THE NO. 4 (4.75-mm) SIEVE IS GREATER TI1AI.I 20%, AND IF TIIE MATERIAL 
RETAINED ON THE NO. 3/8-in. (9.5-mm) SIEVE IS LESS Tt iAN 20%. 
ALL MATERIAL RETAINED ON THE NO. 3/8-in.  (9.5-mm) SIEVE IS DISCARDED. 
USE OVERSIZE CORRECTION IF MORE TIIAN 5% IS DISCARDED ACCORDING TO A S l M  I1 4710. 

- 

1 PROJECT: ON-SITE DISPOSAL FACILITY (OSDF) 

Pf?OJECl bJO.:GQ0409 TASK NO.: 0 4 ,  I LOCATION: FERNALD, OHIO 

DESCRIPTION: pHfi s E DATE: d a y  3JY month 9 9 Year 

(USE A 4-in. DIAMETER MOLD / 5.5-lb RAMMER / 12-in. DROP / 3 LAYERS / 25 BLOWS PER LAYER. 
/ 

COMPACTION OF SOIL - 

. . . . .  
A 

B 

C 

D. 

E 

. . . . .  

. . . . .  

. . . . .  

. . . . .  - 

WATER ADDED (ml) 

(grams) 

(grams) 

WT. OF SOIL A - B (grams) 

WET U N I T  WT!') ( P C f )  

DRY U N I T  WT. = D / [ l  .t- (1(/100)] ( P 4  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . .  

WT. Of SOIL dc MOLD 

WT. OF MOLD 
. . . . . . . . . .  . . . . . . . . . . . .  . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . .  . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . .  

= C X 0.066 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

A 

STURE CONTENT - ASTM D 2216 

I TARE NO.  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

WT. OF TARE (grams) 

(grams) 

WT. OF DRY SOIL & TARE (clrams) 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

WT. OF WET SOIL h TARE 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

WT. OF WATER = G - H 
. . . . . . . . . . . . . . . . . . . . . . . . . .  (grams) 

J WT. D R Y  SOIL t i  - F (grams) 
. . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

\K  MOISTURE C O N T E N T  = (I/J) X 100 ( %) 

e c E O S W I E C  CONSULTANIS FILE NO. 1-05-FLC 

.L QA ID: We 

c 



FLUOR DANItL I- 

-I -- GEOSYNTEC CONSULTANTS 

a n y  1 ( PROJECT: ON-SITE DISPOSAL FACILITY (OSDF) 

LOCATION: FERNALD, OHIO PROJECT NO. :GQQQ% TASK NO.: 04 .  I 

DATE: a/ clay J&dX month 9 9 year 
SAMPLE NO.: c @&a 

- 8 3  
DESCRIPTION: pHA s 
MATERIAL TYPE: L p  

IF THE MATERIAL RETAINED ON THE NO. 4 (4.75-mm) SIEVE IS GREATER TI IAN 20%, AND IF THE MATERIAL 
RETAINED ON THE NO. 3/8-in. (9.5-rnm) SIEVE IS LESS THAN 20%. 
ALL MATERIAL RETAINED ON THE NO. 3/8-in. (9.5-mm) SIEVE IS DISCARDED. 
USE OVERSIZE CORRECTION I f  MORE THAN 5% IS DISCARDED ACCORDING 10 A S l M  I1 4718. 

(USE A 4-in. DIAMETER MOLD / 5.5-lb RAMMER / 12-in. DROP / 3 LAYERS / 25 BLOWS PER LAYER. 
/ - 

COMPACTION OF SOIL - 
... .  
A . . . .  
0 

C 

0. 

E 

. . . .  

. . . .  

. . . .  

- 

WATER ADDED (4 
(grams) 

WT. OF MOLD (grams) 

WT. OF SOIL A - B (grams) 

WET UNIT WT!') = C X 0.066 ( P 4  

DRY UNIT WT. = 0 / [ 1  + (K/IOO)] ( P 4  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

WT. OF SOIL & MOLD . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Q A  ID: pLE ' 

/ao. 8' 

. . .  

NOTE: IF CWBRAKO u a o  OF i/m F r J  IS USED. niE wr DENSITY IS CALCULATED FROM nc wictir OF SOIL. 7iiE VOLUUE of n t E  u(wo A t i n  i i i E  COIIMRYOII FAW MAUS TO POUIIDS (I.E.. CWIMASION 
FACTOR - (So / 453.6) - 0.066). TIE UOLD UUST BE CNI@JIAIEO TO MnlFY A CAPAUIY OF 1/30 f 0.0005 FI' 011 I f I lEAVALS 1101 10 EXCEED 1000 l lUES 1 I l A l  TtIE UOLD IS  FIUEO. . 

MOISTURE CONTENT - ASTM D 2216 

. . . . .  
F 

G 

H 

. . . . .  

. . . . .  

. . . . .  
i 

. . . . .  

J 

'K 
. . . . .  

- 

TARE NO. 
. . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

(grom3) 

(grams) 

(grams) 

(grams) 

(grams) 

( r.1 

. . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

WT. OF WET SOIL & TARE 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

W T ,  OF DRY SOIL & TARE 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

WT. OF WATER = G - H 

WT. DRY SOIL = H - F 
MOISTURE CONTENT = (I/J) X 100 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

CEOSYNfEC COHSULTANTS flLE NO. 1-05-nC 

QA ID: 

--- 1 
. U I E U ( E 0  BY: 



-- GEOSYNTEC CONSULTANTS 

- e -  2 7 3 8  
CORRECTION OF UNIT WEIGHT AND WATER CONTENT FOR SOILS 

C 0 NTAINING 0 VERSIZE P-ARTICLES (ASTM D 4118) 

FLUOR DANIEL 
\ 

Weight of Total Sample 
Weight of Oversize Fraction 
LVeinht - of Finer Fraction (-3 
Percentage of Oversize Fraction 
Percentage of Finer Fraction (-’* 
Specific Gravity (Assumed) 

- - Water Content -78: as decimal - (WF) = 
( W C )  = Water Content +&. as decimal - 
(8F)  = Dry Density of finer fraction - 
(6w) = Unit Weight of Water - 

- 
- 
- 

D. 131 
- 0.0is 

/Z I -/ 



FLUOR DANIEL - -- GEoSYNTEC CONSULTANTS 
I 

__ - I SllJRE-DEN SlTy RELATI ON SH IP 7-2738 

MOISTURE CONTENT ( Z )  
- 

d 



AZF- - GEOSYNTEC CONSULTANTS 
FLUOR DANIEL 

QA ID: 

PROJECT: ON-SITE DISPOSAL FACILITY (OSDF) 

LOCATION: FERNALD, OHIO PROJECT NO.: GQ0109 TASK NO.: 04. I 

DESCRIPTION: p H f l  F E  DATE: doy.h,kf month - 9 9 year 

. . . . .  

FTIoN . . . . .  . . . . .  

. . . . .  

THIS METHOD WILL BE USED IF THE MATERIAL RETAINED ON THE NO. 3/4-in. (19-rnrn) SIEVE IS LESS THAN 30% 
AND IF THE MATERIAL RETAINED ON THE NO. 
ALL MATERIAL RETAINED ON THE NO, 

4 (4 .75 - rnm)  SIEVE IS LESS THAN 20%. 4 
0 
00 

3/8-in. (9.5-rnrn) SIEVE IS DISCARDED. 
USE A 4-in. DIAMETER MOLD / 10-lb RAMMER / 18-in. DROP / 5 LAYERS / 25 BLOWS PER LAYER. 

I 

OF s o t  
WATER ADDED 

WT. OF SOIL & MOLD 

WT. OF MOLD 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

WT. OF SOIL = 'A - B 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. .  
WET UNIT WT!') = C X 0.066 

D R Y  U N I T  WT. = D / [ l  f (K/100)] 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

NOTE: IF CMIBRAT~D UOLD or i / ~ o  113 IS USED. niE ~i o E t m Y  IS c A i c w A m  FROM ncE wictir OF SOIL. niE VOCUUE OF ME MOLO AND WE CO~IMRSCN FROM GRAMS TO POUNDS ( i . ~  CONMRYCN 
FAClOR - (30 / 453.6) - 0.066). lIE UOCD UUST BE CALISRATEO 10 M R l F Y  A CAPACllY OF 1/30 f O.ooO5 F1' ON INKRVALS NOT TO EXCEED 1000 TIMES T I I A T  TiiE UOU) IS FIUED. 

1 QA ID:,=' 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . .  

(grams) 

(groms) 

(grams) 

' G ~ O S W K C  cwsuitmis F l i t  NO. 2-08-FLC 

,3 3 <&. 



FLUOR DANIEL -- GEOSYNTEC CONSULTANTS 

CORRECTION OF UNIT WEIGHT AND WATER COBTENT FOR SOILS 
CO NTXINING OVERSIZE P-ARTI CLES (ASTM D 4718) 

Weight of Total Sample 
LVeight of Oversize Fraction 
LVeisht of Finer Fraction (-'a 
Percentage of Oversize Fraction B Percentage of Finer Fraction (-& 
Specific Gravity (Assumed) 

(WF) = 
(W,) = 

(6F) = 

(6w) = 

Water Content -3, as decimal 
Water Content -&: as decimal 
Dry Density of finer fraction 
Unit Weight of Water 

q5/2 3 .3 

@F;z 0.0% 

6 2 4  



g- A i i E  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

P O  . . . . . . . . . . . . . . . . . . . .  .o. . . I .  .v. .  . 2 3.g 3 0. 

. . . . . . .  63b n/. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .H./ ! .$ 

. . . . . .  P O .  . . . . . . . . . . . . . .  l?*.~,?Y. . ..'xg./.., b?. 
h 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ( . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . .  'I 1 



LOCATION: FERNALD, OHIO PROo,IIIC1 NO.:GQ0109 TASK NO.: 04. I 
DESCRIPTION: Phase  

MATERIAL TYPE: pcafl c b  
~ _ _ _  O A I C :  da da;p%-8./ month ___ '??$ ear 

SAMPLE N O :  Q A  ID: 

CURVE COEFFICIENTS: (C,) (C,) 

\ 

30ULDERS COBBLES GRAVEL SAIIL) 

CI.AY SIZES 
.- 

COARSE FINE COARSE MEDIUM SILT SIZES 

U.S. SlANDRARD SIEVE SIZES 

too 

80 

60 

40 

20 

1000 100 10 

I 0  20 40 60 100 200 - ----I 
I 

\\ I 
-- 

-- 
I 
I 
I 
I 
I 
I 
I 

- - I  
I 
I 

-- I 
I 

-- 

-- 

-- 

-- 

I, 

t 

GRAIN DIAMETER IN MILLIMETERS 

0.1 0.0 1 

..' - I 
1 

A 

CJ 
4 

d . 
+ 

[ SOIL CLASSIFICATION (ASTM D 2487): 

SIEVE RESULTS 

SlEyE SIZE 2 FINER 
3-111. /m 
2-in. /oo -1/2-in. /a, 
1 -in. 

3/8-ln. 
t10. 4 90.7 
110. 10 8S.b 
110. 20 
110. 40 
110. 60 7q.o 
110. 200 6q.B 
IYDROMETER RESULT: 

-- 

140. 100 69.3 

I 



7 - FIGURE 
FERNALD OSDF-OPTION YEAR 1 G EO SY NTEC CONSULTANTS 

--2738 Geomechanics and Environmental Laboratory 
Atlanta, Georgia DOCUMENT NO.: 

--L 

iL Y 2 , COBBLES 
E! 

GS FORM. (-) 4PS2 07/22/99 
ASTM C 136, D 422, D 2487 

D 3042 AND D 4318 ( PARTICLE SIZE DISTRIBUTION AND PHYSICAL PROPERTIES ] ( 
I 

COARSE FINE COARSE M E D I U M  FINE SILT CLAY 

GRAVEL SAND FINES 

100 

90 

80 

7 0  
c 
I 
52 2 60 

m 

z 
c 
5 40 
0 
LL 
LLI a 

> 

5 0  

U 

3 0  

2 0  

10 

0 

SITE SAMPLE ID LPll l-84 
LAB. SAMPLE NO. 99662 

U.S. STANDARD SIEVE SIZES AND NUMBERS 
12" 5" 5" 3" 2 "  1.5" 1"3/4"1/2" 3/8" :IC #lo  #20 840 #60 1100 a200 

LIQUID LIMIT (%) GRAVEL(%) 
PLASTIC LIMIT (Yo) S A N D ( % )  ~ = f O  

0 

10 

20 

30 + 
I 
52 

40 
m 
E 
w 

5 0  
a 
0 
0 

60 5 
UI 
0 
E 

70 

80 

90 

100 

SAMPLE DEPTH (ft) 
SOIL CLASSIFICATION: 

PLASTl CITY IN DEX 

100 

g L  .......................................... FINES (%) 64.8 
Q tx SILT (%) 47.5 .......................................... 

CLAY(%) 17.3 LL 

COEFF. UNIFORMITY (Cu) 

10 1 0.1 0.01 0.001 
GRAIN SIZE Imm) 

THAN HYDROMETER 

NOTES: 



I , 
A=- FLUOR DANIEL -- GEOSYNTEC CONSULTANTS 1- 

A 

E 

C 

D 

E 
F 

N 

-_ A-T-TERBERG LIMITS TEST (ASTM D 4318) 7 3 9  
PRO JEcT: ON-SITE DISPOSAL FACILITY (OSDF) C I  v u  1 

LOCATION: FERNALD. OHIO PROJECT NO: ~00409 TASK NO.: O A . ~  

DE SCRIP TI ON : Phase a DATE: 2/ day-&& month 1999 year 

MATERIAL TYPE: /3 d & L /  SAMPLE NO.:-&/1L - 1 

h A 

TARE NO. 

W l .  OF TARE 

Wi. OF WET SOIL & TARE 

Wl. OF DRY SOIL 8c TARE 

Wl. OF WATER = B-C (grams) L- , 16 
Wl. OF DRY SOIL = C-A 

MCISTURE CONTENT = (D/E)X100 (X) 

NUMEEZ OF BLOWS 
I I 

DRYING TARE NO. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . .  

. . . . . . . . . .  

( LlOUlD LIMIT (LL) =x-. 6 7 F  PLASTIC LIMIT (PL) = /<.?? PLASTICITY INDEX (PI) = /Lo  21 

CURING TARE NO. 

. .  

I 

NO. OF BLOWS ( N )  

- -  I 



- - FLUOR DANIEL 

IS-JURE- DENSllY RELATION SHIP - -  

-- GEoSYNTEC CONSULTANTS L.r 

PROJECT: ON-SITE DISPOSAL FACILITY (OSDF) 

J -  LOCATION: FERNALD, OHIO PROJECT NO: GQO409 TASK NO.: 04-1 

DESCRIPTION: & l f i m  S k  P 
MATERIAL TYPE: LOVJ &a, SAMPLE NO.: Lpz-8cJ 

DATE: &- doyd&$L month .m year 

I 
140 

SUMMARY OF TEST RESULTS 

135 TEST STANDARD ASTM D 698 A.@J C 
(CIRCLE ONE) ASTM D 1557 A. B. C 

MAXIMUM DRY G f d  

UNIT WEIGHT (pcf) /25. 8 l27.7 

lo.2 CONTENT (X) /o. 7 
OPTIMUM MOISTURE 

SAMPLE DESCRlPTlON 

130 

125 3rv- 7-11 

iZ0 
z- 115 
0 

d 

- 110 

$ 

1 
2 

105 - - z 
3 
t 

100 3 
CURMS OF 1 W .  
SATURATK)N FOR 

EOUAL TO : 
PEam GRAVITY 

95 

90 

D 85 
80 12 - MOISTURE CONTENT (%) c 



A 

B 

C 

D 

, E 

. . . . . . . . .  

WATER ADDED (4 
( g r a m s )  

WT. OF M O L D  ( g r a m s )  

( g r a m s )  

WET UNIT WT!') = C X 0.066 ( P 4  

D R Y  U N I T  WT. = D / [ l  + (K/IOO)] ( P C f )  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

WT. OF SOIL & M O L D  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

WT. OF SOIL = A - B 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

/ 

TARE NO. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

F WT. OF TARE 
. . . . . . . . . . . . . . . . . . .  

;I 

' K  

WT. DRY SOIL t i  - F (grams) 403 * 2 
MOISTURE C O N T E N T  = (I/J) X 100 (%) 7.3" 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

f 

\ 

A=- - -- GEOSYNTEC CONSULTANTS 
\ 

FIELD M O R A T O R Y  COMPACTION TEST (ASTM D 698 METHOD 0 )  

PROJECT: ON-SITE DISPOSAL FACILITY (OSDF) 

PROJECT NO.:GQ0409 TASK NO.: 0 4 -  I LOCATION: FERNALD, OHIO 

DESCRIPTION: pHfi s E DATE: 20 clay month ___year 9 9  I MATERIAL TYPE: C L I /  SAMPLE NO.: 6) Y 
L I 

I 1 

(THIS METHOD WILL BE USED IF THE MATERIAL RETAINED ON THE NO. 3 /4- in .  (19-rnrn) SIEVE IS LESS THAN 30%. I 
IF THE MATERIAL RETAINED ON THE NO. 4 (4.75-rnm) SIEVE IS GREATER THAN 20%, AND IF Tt-lE MATERIAL 
RETAINED ON THE NO. 3/8-in. (9.5-rnm) SIEVE IS LESS TI-iAN 20%. 

USE OVERSIZE CORRECTION IF MORE THAN 5% IS DISCARDED ACCORDING 10 ASTM I) 4718. rn 

N 
4 
0 ALL MATERIAL RETAINED ON THE NO. 3/8-in. (9.5-mrn) SIEVE IS DISCARDED. 

(USE A 4-in. DIAMETER MOLD / 5.5-lb RAMMER / 12-in. DROP / 3 LAYERS / 25 BLOWS PER L A Y  ,? *$ ( 
QA ID: k' F i 3 . d  

Y o  

I20.0' I (S .0 '  , 
NOTE: IF C N J B R A ~ D  uaD OF 1/30 FI)  IS USED, WE VET OEMSTY IS c A i c a A I m  FROM itE WICIII OF SOIL. i t t E  VOLUUE OF nlE utno AIID i t t E  COIIMRSIDII FAW GRAUS TO POUIIDS (1.E.. CWIMRSIOII 

FACIOA - (30 / 453.6) - 0.066). IlY: UOLD UUST BE C M W A I E O  TO MnlFY A CAPACIIY OF 1/30 f O.OOO5 F l '  011 I I I IERVALS 1101 1 0  EXCEED I000 TlllES 1 1 l A l  TtlE UOlD IS FIUED. 
* . 

(grams) . . . . . . . .  I . . 
C 

H 

I 

. . . .  

. . . .  

. . . .  

WT. OF WET SOIL & TARE 

WT. OF DRY SOIL & TARE 

WT. OF WATER G - H 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  57. 2 
W % B  

I \ q,. - 
'CLOSYNTEC (hSULlANlS flLE NO. 2-05-FLC 



FLUOR DANIEL -- GEOSYNTEC CONSULTANTS 

CORRECTION OF UNIT WEIGHT AlUD WATER CONTENT FOR SOILS 
C 0 NTXINIiVG 0 VERS IZE P-ARTICLES (AS7'ikl D 4718) 

, 
PROJECT: ON-SITE DISPOSAL FACILITY (OSDF) 

Weight of Total Sample 
Weight of Oversize Fraction 
Weight of Finer Fraction (-%) 
Percentage of Oversize Fraction 
Percentage of Finer Fraction (-3 
Specific Gravity (.Assumed) 

(WF) = Water Content - -. ? 8 .  a decimal - - 0. f07 
0. 01s 
125.8 
&a- q 

- (WC) = Water Content -%. as decimal - 
(8F) = Dry Density of finer fraction - 
(6w) = Unit Weight of Water - 

- 
- 



FLUOR DANIEL 
\ 

A=- - -- GEOSYNTEC CONSULTANTS 

LOCATION: FERNALD, OHIO PROJECT NO: GQ0409 TASK NO.: 04-1 
DESCRIPTION: Phase -r 
MATERIAL TYPE: ck, SAMPLE NO.: m-85 66,67 

DATE; l/I day*, month  1999year 

I 

f II 

OVEN METHOD (ASTM D 2216): Recommended Mass Of Moist Sample Weight QA ID: fl  
100% PASING THE NO. 10 (2-mm) SIEVE 

100% PASSING THE NO. 4 (4.75-mm) SIEVE 

100% PASSING THE NO. 3/8-in. (9.5-mm) SIEVE 

1007. PASSING M E  NO. 3/4-in. (19-mm) SIEVE - 

. . .  
A 

B 

C 

D 

E 

F 

. . .  

. . .  

. . .  

. . .  

. . .  

. . .  

L 

TARE NO. 

WT. OF TARE , 

WT. OF WET SOIL k TARE 

Wl. OF DRY SOIL k TARE 

. . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
W. OF WATER 6-C 

WT. OF DRY SOIL = C-A 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
MOISTURE CONTENT = (D/E) X 100 . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . .  

3 5  
3- s9 

. . . .  g .5 .  . . .  

, .  8-37, . . .  

. .  qbd. .  . .  

. Z ? . W , ,  

. .  37: .7. . . .  

% i?.O. 
i7.9--R.7) 

270.1 

20 groms 
100 grams 

. . . . . . . .  27 

.8.!d., , . , 

9wtt 
379.3'' 
.39:2... . 

.a?!.!. . , , 

. . . . . . . . . . .  

/4.5 
759- &; 
. . . . . . . . . .  

. . . . . . . . . . .  

. . . . . . . . . . .  

. . . . . . . . . . .  

. . . . . . . . . . .  

. . . . . . . . . . .  

. . . . . . . . . . .  

. . . . . . . . . . .  

. . . . . . . . . . .  

. . . . . . . . . . .  

. . . . . . . . . . .  

. . . . . . . . . . .  

. . . . . . . . . . .  

J 

7 

MICROWAVE METHOD ( A S W  D 4643): Recommended Moss Of Moist Sample Weight QA ID: . 
~~ 

9OX PASSNG THE NO. 10 (2-mm) SIEVE 
90Z PASSING M E  NO. 4 (4.75-mm) SIEVE 
9OX PASSING THE 3/4-in. (19-mm) SIEVE 

INITIAL SETTING TO BE AT 3.0 MINUTES, CONllNUE DRYING SAMPLE AT 1.0 MINUTE SETTING 
UNTIL MOISTURE CONTENT VARIATION BETWEN SETTINGS IS LESS THAN 0.1% 

100 TO 200 grams 

200 TO 500 grams 

500 TO 1000 grams 

TARE NO. 

WT. OF TARE 
. . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . .  
WET SOIL k TARE 

. . . . . . . . . . . . . . . . . .  

. .................... . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

%EOSWHIEC CCNSULTANTS FU NO. 2-03-uy 

. . . . . . . . . . .  

. . . . . . . . . . .  

. . . . . . . . . . .  

. . . . . . . . . . .  

. . . . . . . . . . .  

. . . . . . . . . . .  



I - - FLUOR DANIEL -- GEOSYNTEC CONSULTANTS 'L 

b ' i & o ~ T O R V  DETERMINATION OF MOIST& CONTENT OF SOIL 

10 L/ 3 3  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. .  8: 3.  . . . . . . . . . . . . . . . . . . . .  8. 3 

352 :cf . .  .3*: 6.  . . .  

, 3 w e ,  . .&?57,. .-w.. . . . .  ,3%.?, . . . .  

30/. 3 .2,V.'. . . . .  

. . . . . . . . . . . . .  f 4 2 '  ' ' ' ' ,3?. . . .  

1 ON-SITE DISPOSAL FACILITY (OSDF) 

LOCATION: FERNALD, OHIO PROJECT NO: GQO409 TASK NO.: o4 
1990 DESCRIPTION: DATE: day.%. month - yeor PNR54€ 

/ ,42 MATERIAL TYPE: SAMPLE NO.: Lp.@-g@, SFj; 90, 9, LO& p*w 

2 5  

83. , .  , . 

.3s'(/. J .  . 
. .  ,301.t' . .  

q??. . . .  

2s 3: .'. . . .  

. . .  

(OVEN METHOD (ASTM D 2216): Recommended Mass Of Moist Sample Weight QA ID: a 

A 

B 

C 

D 
E 

F 

100% PASING THE NO. 10 (2-mm) SIEVE 
100% PASSING THE NO. 4 (4.75-mm) SIEVE 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
WT. OF TARE 

WT. OF WET SOIL & TARE 

WT. OF DRY SOIL & TARE 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

WT. OF WATER a= 8-C  

Wf. OF DRY SOIL = C-A 

MOISTURE CONTENT 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . .  

100% PASSING THE NO. 3/8-in. (9.5-mm) SIEVE 
1007. PASSING THE NO. 3/4-in. (19-mm) SIEVE L p Z - &  

TARE NO. _____ 

90% PASSING ME NO. 10 (2-mm) SIEVE 
90% PASSING THE NO. 4 (4.75-mm) SIEVE 
90% PASSING ME 3/4-in. (19-mm) SIEVE 

100 TO 200 grams 
200 TO 500 grams 
500 TO 1000 groms 

C 

D 
E 
F 

7-3 
2 79. :? 
,2 4 5  2.. 
. .  35:.5. , , 

, .  !+S,,  , 

. . . . . . .  

237.9 . . . . . . . . . . . .  

WT. OF DRY SOIL & TARE 

WT. OF WATER = 8-C 
WT. OF DRY SOIL C-'A 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
MOISTURE CONTENT = (D/E) X 100 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

20 grams e\.. 54+;l+4tl-3 
100 grams 

I UNTIL MOISTURE CONTENT VARIATION BETWEEN SETTINGS IS LESS THAN 0.1% 

TARE NO. 
. . . . . . . . . . . .  

. . . . . . . . . . . .  

. . . . . . . . . . . .  

. . . . . . . . . . . .  

. . . . . . . . . . . .  

. . . . . . . . . . . .  

. . . . . . . . . . . .  

. . . . . . . . . . . . .  

. . . . . . . . . . . .  

. . . . . . . . . . . .  

. . . . . . . . . . . .  

. . . . . . . . . . . .  

. . . . . . . . . . . .  

. . . . . . . . . . .  

. . . . . . . . . . . .  

. . . . . . . . . . .  

. . . . . . . . . . . .  

. . . . . . . . . . .  

. . . . . . . . . . . .  

. . . . . . . . . . . .  

. . . . . . . . . . .  

. . . . . . . . . . .  

. . . . . . . . . . .  

. . . . . . . . . . .  

. . . . . . . . . . .  

, , ' " " 431 
. . . . . . . . . . .  

. . . . . . . . . . .  

. . . . . . . . . . .  

. . . . . . . . . . .  

. . . . . . . . . . .  

. . . . . . . . . . .  

Qgg-6.. 
. . . . . . . . . . .  



FLUOR DANIEL - - -- GEOSYNTEC CONSULTANTS - 
(OVEN METHOD (ASTM D 2216): Recommended Mass Of Moist Sample Weight QA I D : ? & T  

LOCATION: FERNALD, OHIO PROJECT NO: GQO409 TASK N O .  o4 
DESCRIPTION: PNRsh DATE: /c/, d;,*i,7q,, month 7>? - year 

, MATERIAL TYPE: Lo# b x w  9 SAMPLE NO.: 

1007. PASING THE NO. 10 (2-mm) SIEVE 
1007. PASSING THE NO. 4 (4.75-mm) SIEVE 

1007. PASSING THE NO. 3/8-in. (9.5-mm) SIEVE 
1007. PASSING THE NO. 3/4-in. (19-mm) SIEVE ?c/ 2.5 $i*roms 

. . . . . . . . . . . . . .  /3 ? . .  . . . . . . . . . . . . . . .  . : .  . . . . . . . . . .  

3!? :.%. . . .  ,3.!O:CI., . . . . . . . . . . . . . . . . . . . . . . . .  .I 
2.80: I . .  . .z.7.r:7,. . . . . . . . . . . . . . . . . . . . . . . . . . . .  

3x:n. 38.7 

2 . 7 ~ 4  . . . . .  . 2 w t .  . . . . . . . . . . . . . . . . . . . . . . . . . .  

l.l.2 . . . . . . . . . .  .!+7.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

8 .2 8.3 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

1 

B 1 F 

TARE NO. - 
WT. OF TARE 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
WT. OF WET SOIL & TARE 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . .  

WT. OF WATER = E-C 
WT. OF DRY SOIL = C-A 

MOISTURE CONTENT = (D/E) X 100 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

, . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

LP a - $ 3  

6 
. . . . . . .  7 :c 
3+?-.q,, . 

. .  3.0% 
9 0 3 .  . . .  

. ?fW?. . , , 

. .  13.3, . . . .  

. . . . . . . . . .  

20 grams s1O(LfiL 95-3 
100 grams CtL. 

500 grams 

> 

MICROWAVE METHOD (ASTM D 4643): Recommended Moss Of Moist Somple Weight QA ID: 

90% P A S S I N G  THE NO. 10 (2-mm) SIEVE 
90% P A S S I N G  THE NO. 4 (4.75-mm) SIEVE 

100 TO 200 grams 

200 TO 500 grams 

90% P A S S I N G  THE 3/4-in. (19-mm) SlEX 500 T O  1000 grams 

INITIAL SETTING TO BE AT 3.0 MINUTES, CONTINUE DRYING SAMPLE AT 1.0 MINUTE SETTING 
UNTIL MOISTURE CONTENT VARIATION BETWEEN SETTINGS IS LESS THAN 0. lZ 

. . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
NT = (D/E) X 100 . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

OGEOSINTEC CCWLTANTS NE NO. 2-03-LOU MECKED BY: .&' 



LOCATION: FERNALD. OHIO PROJECT NO: ~ ~ 0 4 0 9  TASK NO.: 04.1 

DES C R I P TI 0 N : Ph a S e M ' ,  

MATERIAL TYPE: 
DATE: day.& mcnth  199p&r 

SAMFLE NO.: C p  m+L.??,?P, 9 7  Le- e- C 6-5 

B 

\ 

QA IC!: 
7 

OVEN METHOD (ASm D 2216): Recommended Mcss O f  Moist Scrnole Weight 

100% PASING THE NO. 10 (2-rnrn) SIEVE 

lOOX PASSING THE NO. J (4.75-mm) SIEVE 
lOOX PASSING THE NO. 3/E-in. (G.5-rnm) SiEX 
100% PASSlNG THE NO. 3/4-in. (1s-rnm) SiEE 

A 

R 
. . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
WT. CF TARE 

WT. OF WET SOIL k TARE 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

I C IWT. OF DRY SOIL & TARE 

D 

E 

F 

L 

WT. OF, WATER 8-C 
WT. OF DRY SOIL = C-A 

MOISTURE CONTENT = @/E) X 100 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

20 grams 
100 qroms 

500 qrcms 
L p  a-gr  2.5 kilocprns 49 

3-67 
MICROWAVE METHOD ( A S m  D 4643): Recommended Moss Of Moist Sample Weight QA ID: 

9OX PASSING THE NO. 10 (2-mm) SlEVE 
907, PASSING THE NO. 4 (4.75-mm) SIEVE 
90% PASSNG THE 3/4-in. (19-mm) SIEVE 

100 TO 200 grams 
200 TO 500 grams 
500 TO 1000 grams 

INITIAL SETTING TO BE AT 3.0 MINUTES, CONTINUE DRYING SAMPLE AT 1.0 MINUTE SETTING 
UNTIL MOISTURE CONTENT VARIATION BETWEEN SETTINGS IS LESS THAN 0.1% 

TARE NO. 

A WT. OF TARE 

E WT. OF WET SOIL k TARE 

C WT. OF DRY SOIL & TARE 

D 

E 
F 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

, . . I  

. . . .  

. . . .  

WT. OF WATER = 8-C 

WT. OF DRY SOIL = C-A 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
MOISTURE CONTENT = (DE) X 100 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

3 



f A 

OVEN METHOD (ASTM D 2216): Recommended Moss Of Moist Sample Weight QA ID: Kj 4 -  

100% PASING THE NO. 10 (2-mm) SIEVE 
100% PASSING THE NO. 4 (4.75-mm) SIEVE 
100% PASSING THE NO. 3/8-in. (9.5-mm) SIEVE 

20 groms 

100 groms 

500 groms 

. --- 

I 
r 

I 
MICROWAVE METHOD (ASTM D 4643): Recommended Moss Of Moist Sample Weight QA ID: 

9OX P A S S I N G  THE NO. 10 (2-mm) SIEVE 
90Z P A S S I N G  THE NO. 4 (4.75-mm) SIEVE 
90% P A S S I N G  THE 3/4-in. (19-mm) SIEVE 

100 TO 200 groms 

200 TO 500 groms 
500 TO 1000 groms 

INITIAL SETTING T O  B E  AT 3.0 MINUTES, CONTINUE DRYING S A M P L E  A T  1.0 MINUTE S E m N C  
UNTIL MOISTURE C O N T E N T  VARIATION BETWEEN SETTINGS IS L E S S  M A N  0.1% < . . . .  

. . . .  

TARE NO. 
. . . . . . . . . . . . . . I . . . . . . .  . . . . . . . . . . . . . . .  

. . . .  . . . . . . . .  

. . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . 
. . . . . .  I . . . . . . . . . , . . . . . . . . .  . . . . . . . . . . . . . . . . . . .  



I I - -- GEOSYNTEC CONSULTANTS - 

A 

B 

C 
D 
E 

F 

LABORATORY DETERMINATION OF MOISTURE CONTENT OF SOIL 
PROJECT ON-SITE DISPOSAL FACILITY (OSDF) L I 3 U  - 
LOCATON: FERNALD. OHIO PROJECT NO: GQ0409 TASK NO.: 04.1 

DESCRIPTION: PhaS- G DATE: d o y q ~  month 1 9 9  year 
MATERIAL TYPE: kW rl c(d/ SAMPLE NO.: &f B , / O ~ ,  , /05706 

n 7  - 0  

TARE NO. 

WT. OF TARE 

WT. OF WET SOIL k TARE 

WT. OF DRY SOIL & TARE 

WT. OF WATER 0 8-C 
WT. OF DRY SOIL = C-A 

MOISTURE CONTENT = @/E) X 100 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

OVEN METHOD ( A S W  0 2216): Recommended Mass Of Moist Sample Weight CIA ID: 

. . . .  
A 

B 
. . .  

. . .  
C 

D 
E 

F 

\ 

,330: I 
. . . . . . . . . . . .  I.I.8Y 

WT. OF DRY SOIL & TARE 

WT. OF WATER = 8-C 

WT. OF DRY SOIL =: C-A 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
MOISTURE CONTENT = @/E) X 100 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

20 groms 
100 groms 

500 grams 

332.36 8; 
A 
. .  %- . .  

. r A . .  . .  

3 4/?7*.64 

352. 
. 4 3 .  . . . .  

3bi7.2Y . . . . . . . . . . .  

SO& . .  

. . . . . . .  
'0 

MICROWAVE METHOD (ASTM D 4643): Recommended Moss Of Moist Sample Weight QA ID: -. ) 

901. PASSlNG THE NO. 10 (2-mm) SIEVE 
909. PASSING THE NO. 4 (4.75-mm) SIEVE 

9OX PASSING THE 3/4-in. (19-mm) SIEVE 

100 TO 200  grams 

200 TO 500 grams 
500 TO 1000 groms 

INITIAL SETTING TO BE AT 3.0 MINUTES, CONTINUE DRYING SAMPLE AT 1.0 MINUTE SETTING 
UNTIL MOISTURE CONTENT VARIATION BETWEEN SETTINGS IS LESS THAN 0.1% 

I 

TARE NO. 

WT. OF TARE 

WT. O f  WET SOIL & TARE 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . .  

. . . . .  

. . . . .  

. . . . .  

. . . . .  

. . . . .  

. . . . .  

. . .  

. . .  

. . .  

. . .  

. . .  

. . .  

. . .  
I 



-- - FLUOR DANIEL GEOSYNTE c CONSULTANTS - 
PROJECT: ON-SITE DISPOSAL FACILITY (OSDF) 

v 

9OZ PASSING THE NO. 10 (2-mm) SIEM 
907, PASSING THE NO. 4 (4.75-mm) SlEM 
907, PASSING THE 3/4-in. (19-mm) SlEM 

INITIAL SETTING TO BE AT 3.0 MINUTES, CONTINUE DRYING SAMPLE AT 1.0 MINUTE SETTING 
UNTIL MOISTURE CONTENT VARIATION BETWEEN SETTINGS IS LESS THAN 0.1% 

100 TO 200 grams 
200 TO 500 grams 
500 TO 1000 grams 

/ 

OVEN METHOD (ASTM D 2216): 

100% PASING THE NO. 10 (2-mrn) SlEM 

Recommended Mass Of Moist Sample Weight QA ID: @/x 
20 grams 

100% PASSING THE NO. 4 (4.75-mm) SIEVE 
100% PASSING THE NO. 3/8-in. (9.5-mm) SIEM 
100% PASSING THE NO. 3/4-in. (19-mm) SlEVE M - I o 7  

I -  
TARE NO. ~- 

. . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . .  C WT. OF DRY 
D WT. OF WATER 8-C . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 5 ! * . D . .  . 

E 322.0 WT. OF DRY SOIL = C-A 

MOISTURE CONTENT = @/E) X 100 F 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

100 grams 

500 grams 
2.5 kilograms 

H . .  . .  .I 

. . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . .  

. . . . . . . . . . .  

. . . . . . . . . . .  

. . . . . . . . .  

. . . . . . . . . . .  

. . . . . . . . . . .  

. . . . . . . . . . .  

. . . . . . . . . . .  

. . .  

. . . . . . . . . . .  

. . .  

. . . . . . . . . . .  

. . . . . . . . . . .  

,+- 
"GEOSWIEC CONSULTANTS  LE NO. 2 - e -  SHm Na.+OF.+ 



- FIGURE 
FERNALD OSDF-OPTION YEAR 1 G EO SY NTEC CONSULTANTS - Geornechantcs and Environmental Laboratory 

I 
-A 

Atlanta, Georgia 

U.S. STANDARD SIEVE SIZES AND NUMBERS 

SAMPLE DEPTH ( f t )  1 PLASTICITY INDEX 14 
SOIL CLASSIFICATION: 

CL - Sandy Lean Clay 

12" 6" 5"  3" 2" 1.5" 1"3/4"1/2" 3/8" d 4  #10 #20 #40 160 #lo0 1200 

$ L  FINES (%) 69.0 
a !I SILT (%) 53.6 

CLAY (%) 15.4 
C OEFF . U N I FO RM ITY ( Cu ) 

........................................... 
.......................................... 

LL 

f 00 

90  

80 

70 
+ 
I 
2 2 60 

m 
5 50 z 
+ 
,$j 40 
V cc 
LLI a 

> 

U 

30 

2 0  

10 

0 

COARSE FINE COARSE MEDIUM FINE SILT CLAY 

GRAVEL I SAND I FINES 

0 

10 

20 

30 I- 
2 
I 

40 
2 
K 
UI 

50 2 
0 
V 

60 5 
u u 
LT 

70 e 

a 

80 

90 

100 

SITE SAMPLE ID LPIII-111 I LIQUID LIMIT (%) 30 I ,,.I GRAVEL(%) 8.8 
I 

LAB. SAMPLE NO. 9 9 6 7 1  I PLASTIC LIMIT (%) SAND (%) 22.2 

THAN HYDROMETER 

NOTES: 



I 

I 

I 

F 

Geotechnical, Environmental and Material Testing Laboratory -- 
I- 
I 

A division of GeoSyntec Consultants Laboratories 

Project Name: 

Project Number: 

Client Project Number: 

CliedSite ID: 

Sample Number: 

Wterial Type: 

ExpectedlSpecified Value: 

Date Received: 

Specimen 

No. 

1 

FLEXIBLE WALL PERMEABILITY TEST") 
ASTM D5084 

- _  2 7 3 8  

~ 

FERNALD OSDF-OPTION YEAR 1 

GQo409-04.1 

99G71 

SOIL 

I 1 

I 

R 

Test Specimen Initial Conditions Test Conditions 

7.26 117.5 14.2 65.6 60.6 5.0 DTW 

Notes: 
1. Method C, "Falling-Head, Increasmg-TaiIwata'' test p& wete followed during the t&g 

2. Spedmenprepar;dion: ST = Shelby Tube, R = Remolded, B = Blodc Sample. 
3. Type of penneata liquid: DTW = Deaireed Tap Wata, DDI = Deaired Deionized Water 

Average 

Gradient 

(-) 

9.0 
- 
- 

Hydraulic 

Conductivity 

1 .OE4 

080223 
Tested/Checked by: @fl Date: 7/27/79 Approved by: Date: 7-27-w 

. . LI 
v -  . , '  



- 
H-L 

G EO SY NTEC CONSULTANTS - Geomechanics and Environmental Laboratory 

- 
Atlanta, Georgia 

U.S. STANDARD SIEVE SIZES AND NUMBERS 
12" 6" 5" 3" 2" 1.5" 1"3/4"1/2" 3/8" #4 $10 #ZO #40 160 $100 #ZOO 

FIGURE 
FERNALD OSDF-OPTION YEAR 1 PROJECT, 

PROJECT NO.. ~ ~ 0 4 0 9  
DOCUMENT NO.: 

100 

90 

80 

7 0  
t 
I 
s! !$ 60 

m 
5 50 z 

>. 

U 
I- 

V 
IT 
Lu 

$ 4 0  

a 
30 

20 

10 

0 

u) 

2 , COBBLES 
P 

COARSE FINE COARSE M E D I U M  FINE SILT CLAY 

GRAVEL S A N D  FINES 

0 

10 

20 

30 + 

2 

I 
!2 

40 2 
n 
w 

50 
a 
0 
V 

60 5 
u 
V n 

70 

ao 

90 

100 

SITE SAMPLE ID LPIII-112 99672 1 LIQUID LIMIT(%)  3% 1 ~ ~ ~ ~ ~ ~ 1 % )  

-lo 
* 0 .......................................... 

(r .......................................... 

2::i LAB. SAMPLE NO. 
SAMPLE DEPTH (f t)  PLASTl CITY INDEX 5 I- FINES (%) 69.5 

SILT (%) 55.2 SOIL CLASSIFICATION: 
CLAY(%) 14.3 

PLASTIC LIMIT (%) 

L L  CL - Sandv Lean Clav 
COEFF. UNIFORMITY (CUI 

NOTES: 



7 
FIGURE 

FERNALD OSDF-OPTION YEAR 1 G EO SYNTEC CONSULTANTS - Geomechanics and Environmental Laboratory 

DOCUMENT NO.: Atlanta, Georgia 

w 

2 
P 

J 
GS FORM ASTM c 136, D 422. D 2487 7 

I D 3042AND D L31A (-) 4PS2 07/31 199 [ PARTICLE SIZE DISTRIBUTION AND PHYSICAL PROPERTIES ] [ 
I f  J U  

COARSE FINE COARSE MEDIUM FINE SILT CLAY 
COBBLES 

GRAVEL SAND FINES 

100 

90 

80 

7 0  
+ 
I 
s 2 60 

m 

E 50 z 

5 40 
a 
a 

t 

U 
+ 
0 

lu 

3 0  

2 0  

10 

0 

SITE SAMPLE ID LPIII-1 12 LIQUID LIMIT (%) 
LAB. SAMPLE NO. 99672.2 PLASTIC LIMIT ( % I  

d 

0 

10 

20 

30 I- 
52 
I 

40 ; 
m 
a 
w 

50 
6 s 

60 
w u a 

70 e 

80 

90 

100 

GRAVEL(%) 6.9 
5 '  SAND(%)  23.6 

I 

SAMPLE DEPTH ( f t )  I PLASTICITY INDEX 
A Z  
o I- FINES (%) 69.5 rn 0 .......................................... 

S 01 L CLASS I FI CAT1 0 N SILT (%) 53.0 
CLAY (%) 16.5 
................................... 



+ 

I 

Geotechnical, Environmental and Material Testing Laboratory -- -- 
I 

A division o! GeoSyntec Consultants Laboratories 

FLEXIBLE WALL PERMEABILITY TEST") _ _  2 7 3 8 
ASTM D5084 

Project Name: F'ERNALD OSDF-OPTION YEAR 1 1 
Project Number 

Client Project Number 

ClientfSite ID: 

Sample Number: 99672 

Material Type: ISOIL I 
Expe-ctedISpecified Value: l<l.OE-7 cmfs I 
Date Received: 7/21/99 

Specimen Test Specimen Initial Conditions 

spec. spec. 

No. Prep. Length 

(-1 (cm) 

1 R 6.58 

(Cm) 

7.23 

Test Conditions 

1. Mabod C, "Failing-Head, Inueasing-Tailwatm" test p'ocedures w m  followed Qringthe t&ng 
2. Specimen preparatioa: ST = Shelby Tube, R = Remolded, B = Block Sample 
3. Type of permeant liquid: DTW = Desired Tap Water, DDI = Deaired Deionized Wate 

Hydraulic I 
Conductivity 

0002: 

TestedChecked by: Date: 7/27/79 Approved by: Date: 7-27-99 
I W 



I - FIGURE 
FERNALD OSDF-OPTION YEAR 1 I G EO SY NTEC CONSULTANTS PROJECT: 

-'L - Geomechanics and Environmental Laboratory PROJECT NO.: GQ0409 

, , DOCUMENT NO.: Atlanta, Georgia 

m c Y 

0 r n n n i  FC 

GS FORM 
4PS2 07/28/99 

ASTM C 136, D 422, D 2487 
D 3042 AND D 4318 

(-) ( PARTICLE SIZE DlSTRlBUTlON AND PHYSICAL PROPERTIES ) ( 

COARSE FINE COARSE MEDIUM FINE SILT CLAY 

U.S. STANDARD SIEVE SIZES AND NUMBERS 
.5"  1 "3 /4 "1 /2 "  3/8" 5 4  $ 1 0  #20 #40 X60 #lo0 4'200 

GRAVEL 5 
2 

100 

SAND FINES 

9 0  

SITE SAMPLE ID LPIII-1 13 LIQUID LIMIT ( % I  31 
LAB. SAMPLE NO. 99G73 PLASTIC LIMIT (%) 16 

80 

GRAVEL(%) 7.4 
5 S A N D ( % )  21.7 

70 

I 

15 SAMPLE DEPTH (ft) I PLASTICITY INDEX 

I- 
I 
2 $ 60 

~ 

70.9 0 I- FINES (%) . 
rn 0 .......................................... 

> 
m 

5 50 
z 
L L  

t 
5 40 
0 
0 
w a 

30 

20 

10 

0 

- 2 7 3 8  
0 

10 

20 

30 + 
I 
2 

40 > 
m 
K 
Lu 

50 
a s 
6 

60 + 

V 
K 

70 

80 

90 

100 

SILT (%) 56.3 I "' ' I CLAY(%) 14.6 
.......................................... SO1 L CLAS SI FI CAT1 ON : 

CL - Lean Clay with Sand 
COEFF. UNIFORMITY (Cu) 
COEFF. CURVATURE (Cc) 

PERCENT PASSING U.S. STANDARD SIEVE SIZES AND NUMBERS 
3" I 2" I 1.5" I 1 "  I 3/4" I 1/2" 1 318" I #4 1 # lo  I 4'7.0 I #40 I #60 I #lo0 I #200 

PERCENT PASSING SIEVE SIZES (mm) 
75 I 50  137.5 I 25 I 19 112 .5  I 9.5 14 .75  12 .00  ~0.850(0.425)0.250~0.150)0.075 

PERCENT FINER 
THAN HYDROMETER 

PARTICLE DIAMETER (mm) 
0.050 10.020 10.005 I0.002 I O . 0 0 1  



/ 

Geotechnical, Environmental and Material Testing Laboratory - 
I 
I- 

I 
A division of GeoSyntec Consultants Laboratories . 

Project Name: 

Project Number: 

Client Project Number: 

ClientfSite ID: 

Sample Number: 

Material Type: 

ExpectdSpecified Value: 

Date Received: 

Specimen 

No. 

1 

FLEXIBLE WALL PERMEABILITY TEST'') 
ASTM DSOS4 

z- 2 7 3 8 
L 

Test Specimen Initial Conditions Test Conditions Hydraulic 

Spec. Spec. Spec. Dryunit Moisture Cell Back Consolid. Penneant Average Conductivity 

Prep. c2) Length Diameter Weight Content Press. Press. Press. Liquid(3) Gradient 

(-> (a (cm> ( P 4  (%> (psi> @si> @si) (-> (-) 

R 6.58 7.24 117.6 13.9 64.0 59.0 5.0 DTW 9.6 2.6E-6 

FER.NALD OSDF-OPTION YEAR 1 1 
GQo409-04.1 

NIA 

M I 1 3  

99673 

SOE 

4 .OE-7 Cm/s 

1712 1199 1 

Notes: 
1. Method C, "Falling-Head, Ina-easm~Taihirater" test proQclures were foUowed duringthe testing 

2. Specimen preparation: ST = Shelby Tube, R = Ranolded, B = BIodc Sample. 
3. Type ofpermeaat liquid DTW = D e a d  Tap W e ,  DDI = Deaired Deionized Water 

Test sptc;mntid umditiom am oot prewnted 

Tested/Checked by: Date: 7/27! 99 Approved by: Date: 7-27-3 . - 



FIGURE 
G EO SYNTEC CONSULTANTS FERNALD OSDF-OPTION YEAR 1 - Geornechanics and Environmental Laboratory 

Atlanta, Georgia DOCUMENT NO.: 

SITE SAMPLE ID LPIII-1 1 4  
LAB. SAMPLE NO. 9 9 6 7 4  

GS FORM (-) 4PS2 07/23/99 
ASTM c 136, D 422. D 2487 

D 3042 AND D 4318 ( PARTICLE SIZE DISTRIBUTION AND PHYSICAL PROPERTIES ] [ 

~ 

LIQUID LIMIT (%) 28  cn GRAVEL(%) 5.5 
PLASTIC LIMIT (%) - 2 0  SAND(%)  22.4 

.......................................... 

U.S. STANDARD SIEVE SIZES AND NUMBERS 
12" 6" 5" 3" 2" 1.5" 1 "3 /4 "1 /2 "  3/8" 14 110 #20  #40  #60 $100  1200  

SAMPLE DEPTH (ft)  PLASTICITY INDEX 1 2  
SOIL CLASSIFICATION: 

CL - Lean Clay with Sand 

= - 2 7 3 8  

o (n + 2 FINES (Yo) 72.1 
[I: SILT (%) 57.2 

CLAY (%) 14.9 
COEFF. UNIFORMITY (Cu) 

.......................................... 
U 

100 

90 

80 

7 0  
+ 
I 
i2 
3 
m 
E 5 0  

60 
> 

U 

I- t 40 
0 
U 
w a 
30 

2 0  

10 

0 

c COARSE FINE COARSE MEDIUM FINE SILT CLAY 

2 EJ GRAVEL SAND FINES 
COBBLES 

0 

10 

20 

30 + 
I 
s2 

40 
m 
a 

a 
UJ 

50 

0 u 
60 5 

w 

2 
70 

80 

90 

100 

THAN HYDROMETER 

NOTES: 



I 

I 

I 

Specimen 

No. 

1 

Geotechnical, Environmental and Material Testing Laboratory - 
I -- A division of GeoSyntec Consultants Laboratories 

. L  

Test Specimen Initial Conditions Test Conditions Hydraulic 

Spec. Spec. Spec. Dryunit Moisture Cell Back Consolid. Pemmnt Average Conductivity 

Prep. (') Length Diameter Weight Content Press. Press. Press. Liquid(3) Gradient 

(-1 (Cm1 (a) (Ff) ("/.I (Psi1 (Psi> (Psi1 (-1 (-1 ( d S 1  

R 6.57 7.25 118.0 13.5 65.0 60.0 5.0 DTW 8.3 1.2E-6 

Project Name: 

Project Number 

Client Project Number: 

Client/Site ID: 

Sample Number: 

Material Type: 

ExpectdSpecified Value: 

Date Received: 

FLEXIBLE WALL PERMEABILITY TEST") - - 2 7 3 $ 
ASTM D5084 ' 

~~ ~~ 

FERNALD OSDF4PTION YEAR 1 

GQo409-04.1 

N/A 

W 1 1 4  

99674 

ISOIL 

17/21/99 I 

Notes: 
1. Method C, "Fallmp-Head, Inacasing-TaiIwater" tst proceQres wae followed duringthe tdng 

2. Specimen preparation: ST = Shelby Tube, R = Remolded, B = Blodc Sample. 
3. Type of pameant liquid DTW = D e a d  Tap Water, DDI = Deaired Deionized Water 

TestedChecked by: cm Date: 7/27 199 Approved by: Date:7 -27-9' 



-- GEOSYNTEC CONSULTANTS 

. 
/ 

\ 

/ 
A 

OVEN METHOD ( A S X  D 2216): RecDrnmended Mcss Of Moist Scrnpte Weiqnt QA ID: #?/ 
I 

- ,  v 

LOCATION: FERNALD. OHIO PROJECT NO: GQ0409 TASK NO.: O a - l  

DESCRIPTION: Phase CLW- 

MATERIAL T P E :  f-adekrw SAMFLE NO.: - // //L 
DATE: A dah$. ;"th 19-  

100% PASING THE NO. 10 (2-mm) SIEVE 

lOOX PASSING THE NO. 4 (4.75-mm) SIEVE 
100% PASfiNG THE NO. 3/8-in. (9.5-mm) S E E  

100% PASSING THE NO. ;/-%-in. (IS-mm) SiEVE 

TARE NO. ____ 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

A WT. OF TARE 

5 WT. OF WET SOIL & TARE 

C WT. OF DRY SOIL & TARE 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

2 B 7.52. 
3 7.5 
,264- 0 
. (3 .9 . .  

. . . . . . . . . . . . . . . . . . . . .  

/3./ 

20 q c m s  
100 qrorns 

300 grcms 
2.5 kiioqrcms //T 

I I 

. . . . . . . . .  

. . . . . . . . . . . .  

. . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . .  

. . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . .  

MICROWAVE METHOD (ASTM D 4643): R e c o m m e n d e d  Mass Of Moist Sample Weight QA ID: 

A 

B 

90% PASSING THE NO. 10 (2-rnm) SIEVE 
90% PASSING THE NO. 4 (4.75-mm) SIEVE 
90% PASSING THE 3/4-in. (19-rnrn) SIEVE 

TARE NO. 

WT. OF TARE 

WT. OF WET SOIL k TARE 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

100 TO 200 groms 

200 TO 500 grams 

500 TO 1000 groms 

INITIAL SETTING TO BE AT 3.0 MINUTES, CONTINUE DRYING SAMPLE A T  1.0 MINUTE SETTING 
UNTIL MOISTURE CONTENT VARIATION BETWEEN SETTINGS IS LESS THAN 0.1% 

C 

0 
E 

F 

. . . .  

. . . .  

. . . .  

. . . .  

WT. OF DRY SOIL k TARE 

WT. OF WATER = B-C 
WT. OF DRY SOIL = C-A 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
MOISTURE CONTENT = ( D E )  X 100 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . .  

. . . . . . . . . . . .  

. . . . . . . . .  

. . . . . . . . . . . .  

. . . . . . . . . . . .  

. . . . . . . . . . . .  

. . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . .  L 
. . . .  

. . . .  

. . . .  

. . . .  

. . . .  

. . . . . .  

. . . . . .  

. . . . . .  

. . . . . .  

. . . . . .  

. . . . . .  

e ~ ~ ~ ~ m ~ ~  CC+JSIJLTANTS FILE NO. 2-03-LCU CHECKED BY: .r\a, SHEET NO. -OF- 



LOCATION: FERNALD, OHIO PROJECT NO: GQ0409 TASK NO.:& 

DESCRIPTION: L s e  z DATE: 3 day&$ month year 

140 
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u -- GEOSYNTEC CONSUL'I'ANTS -I 

LOCATION: FERNALD, OHIO PROJECT NO.: a 0 4 0 9  TASK NO.: 0 4 . 1  
DESCRIPTION: ph% 5 E a DATE: & clay J'*kv month 9 9  year 

f 

IF THE MATERIAL RETAINED ON THE NO. 4 (4.75-mm) SIEVE IS GREATER TI IAN 20%, AND lr TllE MATERIAL 
RETAINED ON THE NO. 3/8-in. (9.5-mm) SIEVE IS LESS Tl1AN 20%. 
ALL MATERIAL RETAINED ON THE NO. 3/8-in. (9.5-rnrn) SIEVE IS DISCARDED. 
USE OVERSIZE CORRECTION IF MORE THAN 5% IS DISCARDED ACCORDING TO ASlM I) 4718 

FLUOR DANIML 
FERNALDB 

(USE A 4-in. DIAMETER MOLD / 5.5-lb RAMMER / 12-in. DROP / 3 LAYERS / 25 BLOWS PER LAYER. 
r 

- 
... . .  

A 

8 

C 

. . . . .  

. . . . .  

. . . . .  

0. 

E 
. . . . .  

WATER ADDED (ml) 

(gram 9) 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

WT. Of SOIL & MOLD 

WT. OF MOLD 

WT. OF SOIL = A - a 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

(gr o m  s ) 

(gr o m  s ) 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

WET UNIT WT!') = C X 0.066 ( P C f )  

DRY UNIT WT. = 0 / [ l  -I- ( l< / lOO)]  ( P 4  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

~ O I S T U R E  CONTENT - ASTM D 2216 - 
. . . . .  

F 

G 

H 

. . . . .  

. . . . .  

. . . . .  

i 
. . . . .  
- J  

' K  
. . . . .  

L 

TARE NO. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

WT. OF TARE (grams) 

(grams) 

(grams) 

(grams) 

(grams) 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

WT. OF WET SOIL & TARE 

WT. OF DRY SOIL & TARE 

WT. OF WATER = C - t l  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . .  

. . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

MOISTURE CONTENT =I (I/J) X 100 
. e  

CEOSWTEC CONSULTANTS rtLE NO. 2-os-nc 

\ 

Q A  ID: 

Y I E ~  r I r 0 . Z  o c 3  



IF THE MATERIAL RETAINED ON THE NO. 

ALL MATERIAL RETAINED ON THE NO. 3/8-in. (9.5-mm) SIEVE IS DISCARDED. 
USE OVERSIZE CORRECTION IF MORE TIIAN 5% IS DISCARDED ACCORDING IO ASlM I) 4718. 

4 (4.75-mm) SIEVE IS GREATER l l I A I 4  20%, APJD IF TIIE MATERIAL ou 
4 
0 

RETAINED ON THE NO. 3/8-in. (9.5-rnm) SIEVE IS LESS TIIAN 20%. 

\ 

FIELD LABORATORY COMPACTION TEST (ASTM D 698 METliOD f i  & 

I PROJECT: ON-SITE DISPOSAL FACILITY (OSDF) 

PI70JECl P l O . : ~ ~ ~  TASK NO.: 04. I LOCATION: FERNALD, OHIO 

DESCRIPTION: pH& s - DATE: ___ a? clay a m o n t h  9 9 year 

MATERIAL TYPE: L P  Lu4Y 4&3? SAMPLE NO.:  @m - 116 .. 

Y COMPACTION OF SOIL 

(4 WATER ADDED 

(9 roms)  WT. Of SOIL & MOLD 

WT. OF MOLD (groins) 

(gronis) 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . .  . . . . . .  
WT. OF SOIL = A - B 

WET UNIT WT!') = C X 0.066 ( P C f )  

DRY UNIT WT. = 0 / [ l  .I. (1(/100)] ( P C f )  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . .  

. . . . .  
A 

0 

C 

D 

E 

. . . . .  

. . . . .  

. . . . .  

. . . . .  

c 

MOISTURE CONTENT - ASTM D 2216 Q A  ID: 
I \z3 TARE NO. 

WT. OF TARE (groins) 

wr. OF WET SOIL & TARE 

WT. OF DRY SOIL & TARE 

WT. OF WATER = G - tl 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

(grams) 

(grams) 

(grams) 

WT. DRY SOIL H - F (grams) 

MOISTURE CONTENT = (I/J) X 100 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

( 

. . . . .  
F 

C 

H 

I 

J 

'K 

. . . . .  

. . . . .  

. . . . .  

. . . . .  

. . . . .  

L 

31. 'x 
2 98-& 

'CEOSYNEC CONSULTAWS FILE HO. ~ - O S - F L C  



-- GEOSYNTEC CONSULTANTS 

- 3 7 3 8  

FLUOR DANIEL; 

CORRECTION OF UNIT WEIGHT AND WATER CONTEST FOR SOILS 
C 0 NT-AINING 0 VERSIZE P-ART1 CLES (AS TM D 4 71 8) 

Weight of Total Sample 
Weight of Oversize Fraction 

Percentage of Oversize Fraction 
Percentage of Finer Fraction (-% 
Specific Gravity (Assumed) 

LVeight of Finer Fraction (-$ k 

D 

(WF) = 
(JVC) = 
(6F) = Drlj Density of finer fraction 
(6w) = Unit Weight of Water 

Water Content --> #r as decimal 
Water Content -9 s decimal 

2- 73o.q 
4 
Cis. Ib 
2.72 

0.132 
o . o r 5  
l d l .  3 
6 2 . c /  



LOCATION: FERNALD. OHIO P R O J E C T  NO: GQ0409 TASK NO.: 04.1 

DESCRIPTION: Phase one  
MATERIAL TYPE: d@ hde4 SAMPLE NO.: LPX- 117, / / g  

DATE: .- day- month -- 1998  year 

D 

B ; 

. . lo ! .  
gy. 

.w A , .  
2 . s 3 . 6 , .  

LI CI. g 
. .  2.?.\1*.11., 

6.? L 
/6,6 732 
3-E6 

. .  

. . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . .  

/ n -  
OVEN METHOD ( A S W  0 2216): Recommended Mass Of Moist Sample Weight QA ID: Kr 

. . . . . . . . . . . . . . .  

. . .  
. . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . .  

. . . . . . . . . . .  

. . . . . . . . . . . .  

100% PASING THE NO. 10 (2-mm) SIEVE 
100% PASSING ME NO. 4 (4.75-mm) SIEVE 
100% PASSING THE NO. 3/8-in. (9.5-mm) SiEVE 
100% PASSING THE NO. 3/4-in. (19-mm) SiEVE 

A 

TARE NO. ____ 
. . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

TARE NO. 

WT. OF TARE 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

20 groms 

100 groms 

500 oroms 

-/@' 2.5 kilograms 

. . . . . . . . .  

. . . . . . . . . . .  

. . . . . . . . . . .  

. . . . . . . . . . .  

. . . . . . . . . . .  

. . . . . . . . . . .  

. . . . . . . . . . .  

. . . . . . . .  

. . . . . . . . . .  

. . . . . . . . . . .  

. . . . . . . . . . .  

. . . . . . . . . . .  

. . . . . . . . . . .  

. . . . . . . . . . .  - 
~ 

I 7 

MICROWAVE METHOD (ASTM D 4643): Recommended Mass Of Moist Sample Weight QA ID: -. 

901: PASSING THE NO. 10 (2-mrn) SIEVE 
907. PASSlNG THE NO. 4 (4.75-mm) SIEVE 
907, PASSING THE 3/4-in. (19-mm) SIEVE 

~ 

100 TO 200 groms 

200 TO 500 groms 

500 TO 1000 groms 
~ 

INITIAL SETTING TO BE AT 3.0 MINUTES. CONTINUE DRYING SAMPLE AT 1.0 MINUTE S E m N G  
UNTIL MOISTURE CONTENT VARIATION BETWEEN SETTINGS IS LESS THAN 0.1% 

I I 
. . . . . . . . . . . .  

. . . . . . . . . . . .  

. . . . . . . . . . . .  

. . . . . . . . . . . .  

. . . . . . . . . . . .  

. . . . . . . . . . . .  

. . . . . . . . . . .  

. . . . . . . . . . .  

. . . . . . . . . . .  

. . . . . . .  

. . . . . . . . . . .  

OOP 

. . . . . . .  

. . . . . . . . . . .  

. . . . . . . . . . .  

. . . . . . . . . . .  

. . . . . . . .  
. . . . . . . . . .  

236. 

OGEOSWEC CCNSULTANTS ~f NO. 2-03-LO~ CHECXED BY: -- 



c 

FIELD LABORATORY COMPACTION TEST (ASTM D 698 METHOD u)  

IF THE MATERIAL RETAINED ON THE NO. 4 (4.75-mm) SIEVE IS GREATER TI-IAN 2O%, AND IF THE MATERIAL 
RETAINED ON THE NO. 3/8-in. (9.5-rnrn) SIEVE IS LESS THAN 20%. 
ALL MATERIAL RETAINED ON THE NO. 3/8-in. (9.5-mrn) SIEVE IS  DISCARDED. 
USE OVERSIZE CORRECTION IF MORE THAN 5% IS DISCARDED ACCORDING TO AS'1.M I1 4710. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . .  . . . . .  . . . . . . . .  
WATER ADDED (ml) M& pa/n/7 

A WT. O f  SOIL dt MOLD (grams) 57?6.6 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . .  B WT. OF MOLD (9roms) fL2+?. 4 . .  

C WT. OF SOIL = A - B (grams) /:3 8 3.2 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  (pc') !I.+. . 9 . .  . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . .  . . . . .  

D. WET UNIT WT!') . =  C X 0.066 
. . . . . . . .  

(MOISTURE CONTENT - ASTM D 2216 QA ID: 

\ E  DRY UNIT WT. D / [ l  .I- (K/100)] b c f )  107. /" 

WT. OF WATER = C - 11 

WT. DRY SOIL = I4 - F 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

TARE NO. 
. . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
F WT. OF TARE 

. . . . . . . . . . . .  ( g r a m s )  +3+. 9 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . .  
WT. OF WET SOIL & TARE 

a WT. OF DRY SOIL & TARE (clroms) 775-, g 
P . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. .  

. .  

I I I I 

iu 
4 
c3 
a, 1.  .Mols: . . I '  , 

TURE CONTENT = (I/J) X 100 ( X I (  / o r  
'GEOSYNKC CCNSULIANIS FILE NO. Z - O ~ - F L C  . CJIECHCD av I--- w r r  IJO.-OF- 



r - - FLUOR DANIEL -- GEOSYNTEC CONSULTANTS - 
I) ' M O R A T O R Y  DETERMINATION OF MOISTkE CONTENT OF SOIL 

/ 

OVEN METHOD ( A S m  D 2216): Recommended Moss Of Mcis: Scmpte Weight 

100% PASING THE NO. 10 (2-mm) SIEVE 
100% PASSiNG THE NO. 4 (4.75-mm) SIEVE 

1,OOZ P A S S I N G  THE NO. :/&in. (G.5-mm) SiE 'E  
100% PASSING THE NO. 3/4-in. (1s-mm) SiEVE - 

, . .  

A 

B 

C 
0 

E 

F 

. . .  

. . .  

. . .  

. . .  

. . .  

. . .  

L 

TARE NO. -- 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
WT. CF TARE 

WT. OF WET SOIL k TARE 
. . . . . . . . . . . . . . . . . . . .  

. . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . .  

OF WATER p 8-C . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . .  

. . . . . . . . . . .  

, .  53- 3 
.M6 I I I 
271.3 

.50:3. , . . 

. . . . . . . . . . .  

.2%3.0 

. .  (7-X I I 

20 grcms 
100 crams 

500 grcms 
2.5 kiioqcms 

\ 

MICROWAVE MEMOD (AS- D 4643): Recommended Mass Of Moist Sample Weight QA ID: 

9OX PASSING THE NO. 10 (2-mm) SIEVE 
90% PASSING THE NO. 4 (4.75-mm) SIEM 

90% PASSNG THE 3/4-in. (19-mm) SIEVE 

100 TO 200 groms 

200 TO 500 groms 
500 TO 1000 groms 

INITIAL SETTING TO BE AT 3.0 MINUTES, CONTINUE DRYING SAMPLE AT 1.0 MINUTE SETTlNG 
UNTIL MOISTURE CONTENT VARIATION BETWEEN SETTINGS IS LESS THAN 0.1% 

TARE NO. 

A IWT. OF TARE 
. . . . . . . . . . . . . . . . . .  . .  

. . . . . . . . . . . . . . . . . .  

. . . . . . . .  

. . . . . . . . . . . . . . . .  . . . . . . . . . . .  

T = @/E) X 100 

. . . . . . . . . .  

. . . . . . . . . .  

. . . . . . .  

. . . . . . . . . .  

. . . . . . . . . .  

. . . . . . . . . .  

. . . . . . . . . .  

OGEOSWTEC CUJSULTANTS ~ t l ~  NO. Z-OSLDU CHECXED BY: 



LOCATION: FERNALD. OHIO PROJECT NO: GQO409 TASK NO.: 04-1 
DESCRIPTION: Phase z DATE: 3 day.&+ month lg9gyear  
MATERIAL TYPE: L o 4  ?Sf* & SAMPLE NO.: &'-E @,/a?, la?, /ar/l/25- 

D 

D 

L/6- 3. . . . . .  

3/83., . 

I t 's - .  

/ A -  
OVEN METHOD ( A s m  D 2216): Recommended Mass Of Moist Sample Weight QA ID: fi//' 

.4 .-o. . . . . .  @- ,q .. . 
/ $  /J 

. ,3!.7* , ~ . . ~ ~ ; .  7 . . . . . . . . . . . . .  3+. 4 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

100% PASING THE NO. 10 (2-mrn) SIEVE 
100% PASSING THE NO. 4 (4.75-rnm) SIEVE 

100% PASSING M E  NO. 3/8-in. (9.5-mm) SIEVE 
100% PASSlNG ME NO. 3/4-in. (19-mm) SIEVE 

TARE NO. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  I .  

. . . . . . . . . . . .  

.7# 5 . . . . . . . . . .  

. .  v e 5  

. .  3 7 3 s '  

. .  ' L/?.;q' . . .  ' ' 

20 groms 

100 grams 

500 grams 

933 2.5 c kBqarns +2!? 

. .  A 

327.0 

. . . . . . . . . . . . . . . . . . . . . . . . .  

, . .  g 3 . .  . .  .I.. .$I.. . . . .  
972a I 400.4 . . . . . . . . . . . . . . . . . . . . . . . .  

,326 r9 . .  .I. .%?. 0. 

MICROWAVE METHOD (ASTM D 4643): Recommended Mass O f  Moist Sample Weight QA ID: -. ) 

9OX P A S S I N G  THE NO. 10 (2-mm) SIEVE 
9OX PASSING M E  NO. 4 (4.75-rnm) SIEVE 
907, P A S S l N G  THE 3/4- in .  (19-rnrn) SIEVE 

100 TO 200 groms 

200 TO 500 grams 

500 TO 1000 grams 

INITIAL SETTING TO BE A T  3.0 MINUTES, CONTINUE DRYING SAMPLE AT 1.0 MINUTE SETTING 
UNTIL MOISTURE CONTENT VARIATION BETWEEN SETTINGS IS LESS THAN 0.1% 

. . * .  

. . . .  
F . . . .  

~ ~ ~~~ 

TARE NO. 

WT- OF TARE 

WT. OF WET SOIL 

WT. OF D R Y  SOIL 

WT. OF WATER = 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . .  
WT. OF DRY SOIL = C-A 
. . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . .  
MOISTURE CONTENT = (D . . . . . . . . . . . . . . . . . . . . . . . . . .  

O G E O S ~ T E ~  CONSULTANTS FU NO. 2-03-LEU 
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APZ CURVES USED FOR CELL 3 CONSTRUCTION 



STOCKPILE 98-13 

, 



STOCKPILE 98-1 3 

Average Corrected Standard = 120.8 @ 13.1 

Average Corrected Modified = 129.6 @ 10.6 

Reported Tons = Not Available 

Estimated Total Yardage = 3000 from survey - 2400 in-place 

Cumulative Yardage = 45,059 

Composite Hydraulic Conductivity = Not Available* 

*Note: This stockpile was screened in 1998 prior to the implementation of the Test 
Pad Addendum Report. Therefore, previous test samples were not 
kept for a composite hydrualic conductivity sample. However, a 
re-molded hydraulic conductivity test was run on each individual sample. 





- 2 7 3 8  

STOCKPILE 99-1 



L 
Sample No. 

LPIII-19 

LPI 11-20 

LPI 11-21 

LPI 11-22 

LPlll-24 

LPI 11-26 

LPlll-27 

STOCKPILE 99-1 

~ MOD. ILUPUPI 

118.8@14.0 45/21/24 
11 9.6a13.7 

- 3411 711 7 
- 

1 30.0@ 1 0.0 3411 711 7 

3711 811 9 

3611 811 a 

- 2 7 3 8  

HYD. 
% CLAY 

#200 
%PASS COND. 

83.6 7.3 x 33.5 

73.4 1 26.3 

70.4 I - I 21 

75.9 - 22.5 

23 73.4 - 

75.6 1.7 x 24.8 

Average Corrected Standard = 115.0 @ 14.9 

Average Corrected Modified = 126.6 @ 11.4 

Reported Tons = 18,891 @ 12% = 16,867 dry tons 

Estimated Total Yardage = 11,200 

Cumulative Yardage = 11,200 

Composite Hydraulic Conductivity = 4.0 x 1 0-8 cm/sec 

Note: After the completion of laboratory testing for stockpile 99-1, it was discovered 
that LP-111-19 was a statistical out her. The stockpile was not resampled 
as per the Test Pad Addendum Report due to the growth of the stockpile 
and the consensus that the sample represented approximately 2000 cy 
of stockpile 99-1. 



I 12738 

I . ,  - 
3 



STOCKPILE 99-2 



I) 
;ample No. LUPUP' MOD. 

LP I 11-28 

HYD* % CLAY 
#200 

%PASS COND. 

LPlll-29 

LPlll-30 

LPI 11-31 

LPI 11-32 

- 
- 

130.8Q9.8 
132.6a9.3 

18.0 30/16/14 72.3 - 

30/16/14 71.6 - 19.7 

-. 2 7 3 8  
STOCKPILE 99-2 

12,000 

13,500 

15,000 

16,500 

18,000 

19,500 

119.0 @ 14.0 
120.8 @ 13.4 

1 121.1 @ 13.3 
~ 123.2 @ 12.6 

122.0 @ 12.7 
124.6 @ 11.8 

122.4 @ 11.0 
. 124.2 @ 10.4 

120.6a13.2 
" 122.6@ 12.5 

120.0@13.4 
123.2a12.3 

130.7@10.0 
132.5a9.3 

- 
- 

(28116112~ 67.4 1 - 1 18.6 

29/17/12 68.4 2.6 x ,16.6 

30/16/14 69.1 - 17.3 

131.8 @ 9.3 
134.5 @ 8.6 

17.0 28/16/12 65.2 - 

Average Corrected Standard = 123.1 @ 12.2 

Average Corrected Modified = 133.2 @ 9.1 

Reported Tons = 13,480 @ 10% = 12,254.5 tons dry 

Estimated Total Yardage = 7374.0 

Cumulative Total Yardage = 18,571 

Composite Hydraulic Conductivity = 4.2 x 1 O-' cm/sec 

GQ0409/CPS/99-1 .XLS OQ0248 7/2/99 



J 

3024 9 
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STOCKPILE 99-3 



STOCKPILE 99-3 

No’ 

LPI 11-34 

LPIII-35 

LPI 11-36 

LPI 11-37 

LPIIl-38 

LPlll-39 

LPI 11-4 I 

- -  2 7 3 8  
1 

HYD. Yo CLAY #200 
Lupupl %PASS COND. 

30/17/13 71.3 - 17.3 

STD. MOD. Frequency 
(Yds.) 

21,000 122.8 @ 12.0 - 
123.9 @ 11.7 - 

22,500 116.0 @ 14.5 129.0 @ 9.9 31/17/14 72.9 4.5 x 17 7 
117.0 @ 14.2 129.8 @ 9.7 

24,000 119.6 @ 14.1 128.4 @ 11.4 31/16/15 75.3 - 19.3 
120.7 @ 13.7 129.3 @ 11.1 

25,500 120.0 @ 13.2 31/16/15 71.1 - 17.0 
121.5 @ 12.7 - 

27,000 120.8 @ 14.0 - 
121.9 @ 13.6 - 

30/17/13 69.0 - 16.0 

28,500 118.9 @ 14.8 127.3 @ 10.7 34/18/16 75.5 1.5 x 16.6 
120.0 @ 14.0 128.0 @ 10.5 

30,000 117.0 @ 14.4 - 3211 7/15 70.6 - 18.2 
117.8 @ 14.1 - - 

31,500 121.3 @ 13.1 130.0 @ 10% 31/17/14 71.8 - 16.7 
122.3 @ 12.8 130.9 @ 9.8% - 

Average Corrected Standard = 120.6 @ 13.4 

Average Corrected Modified = 129.5 @ 10.3 

Reported Tons = 18,713 @ 10% = 17,012 dry tons 

Estimated Total Yardage = 10,449 

Cumulative Yardage = 29,023 

Composite Hydraulic Conductivity = 6.1 x 1 0-8 

GQ0409C P S199-1. XLS 
D 

7/7/99 

000251 



c c 
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STOCKPILE 99-4 

000253' 



Frequency BIe No' 1 (Yds.) 1 
~~- 

-PI I 1-4 3 

-PI 11-44 

LPlll-42 1 33,000 1 
~- 

34,500 

36,000 

-PI 11-46 

-PI I 1-4 7 

37,500 

39,000 

-PI I 1-48 

, ... i 

40,500 

TABLE I 
STOCKPILE $ 

I 

STD. MOD. 

2711 511 2 

2811 511 3 

119.6Q13.9 

67.4 - 16.1 

69.7 - 17.3 

125.0Q11.6 

121.0Q13.0 
1 22.2@ 1 2.6 

119.8Q12.5 
120.7@ 12.2 

122.4@11.9 
123.8 12.1 . 

134.9Q8.8 
1 35.8a8.6 

- 
- 

Page 2 RCl20102-054R 
1-4 

1 
I %PASS I COND. I /o <LAY 
I 

I 
3211 8/14 74.2 - 19.5 

2911 611 3 69.4 7.6 x 18.2 

2711 511 2 68.6 - 16.7 

3011 411 6 68.1 2.1 x 17.6 

3211 511 7 68.7 - 19.2 

Average Corrected Standard = 122.8 Q 12.2 

Average Corrected Modified = 133.1 Q 9.1 

Reported Tons = 15,634 Q 10% = 14,212 

Estimated Total Yardage = 8,559 

Cumulative Yardage = 37,582 

Final Composite Hydraulic Conductivity = 2.3 x 1 0-8 and 2.5 x 1 0-8 
cmlsec, remolded to the 90% saturation curve which was used as the 
APZ for Cells 1 and 2. The first two Composite #M points were remolded 
to less than the 90% saturation curve within the line of optimums APZ 
and were 2.0 x and 3.0 x IOe7 cmlsec. The core samples LP 111-1 11 
through 114 (see Fig 1) were remolded close to the line of optimums APZ. ' GQ0409/CPS/99-1 .XLS 8/5/99 



% 
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STOCKPILE 99-5 



STOCKPILE 99-5 

STD. MOD. 
Frequency 

LPlll-81 

LPlll-82 

LPlll-83 

LPI 11-84 

' ll--l--- 
43,560 121.1@13.1 132.8Q9.4 

1 34.3a9.0 1 23.0@ 1 2.5 

45000 125.8Q12.1 - 

4b, 50° 

I 127.6@11.5 - 

121.1Q13.1 132.3 @ 8.6 
122.9a12.5 133.8 Q 8.2 

125.8@ 10.7 - 
127.7a10.2 - 46,000 

2611 611 0 

- 2 7 3 8  

64.7 - 16.5 

3 
Lupupl %PASS COND. 

29/16/13 

31117/14/ 68.7 I 7 . 8 ~  1 20.4 

64.3 - 18.8 

2711 611 1 - 17.3 64.8 

Average Corrected Standard = 125.3 Q 11.7 

Average Corrected Modified = 134.1 Q 8.6 

Reported Tons = 9,447 Q 10% = 8,588 dry tons 

Estimated Total Yardage = 5,077 

Cumulative Yardage = 42,659 

Composite Hydraulic Conductivity = 3.8 x 1 0-8 

GQ0409/CPS/99-1 .XLS 



op- -2 
t 

3 8  

I Lt/ 



2 7 3 8  

PIPE EMBEDMENT FILL 



.I -- GEOSYNTEC CONSULTANTS l -  
\ 

SOIL SAMPLE LOG 

PROJECT NO.: GQ0409 TASK NO.: 04 .1  

DATE:NL YEAR: r ~ ~ q  

PROJECT: ON-SITE DISPOSAL FACILITY (OSDF) 

LOCATION: FERNALD, OHIO 

DESCRIPTION: p/y4sE = 

NOTES: 

CHECKED E t  
%EOSYNTEC CONSULTANTS FIE NO. 2-01-SSL 



;\EVE 

J '  

HYDR. 

. . . . . . . . . . . .  

J -  . . . . . . . . . . . .  

. . . . . . . . . . . .  

. . . . . . . . . . .  

. . . . . . . . . . . .  

. . . . . . . . . . . .  

. . . . . . . . . . . .  

. . . . . . . . . . . .  

. . . . . . . . . . . .  

LABORATORY TEST SUMMARY REQUEST FORM NO. 
~ 

PROJECT: ON-SITE DISPOSAL FACILITY (OSDF) 

LOCATION: FERNALD, OHIO PROJECT NO.: GQ0166 TASK NO.: 04-1 
DESCRIPTION: DATE: - day - month - year 

MATERIAL TYPE: J QA IO: 

I 
. I 

NOTE: S orote forms ore reauired for eoch moteriol tvDe ond source. Strike out nonq icoble tests. 
I .  

ATTERBERG 
LIMITS 

STM D 4318 

- 

SP. 
GR . 

ASTi 
1 85 

\ 

ACUMUL. 
'ASS/ OUANT. 
FAIL PLACED 

(APPROX 

(f13) 
I 

. . I . . .  . . . . . . . .  

-1 
I ..I... . . . . . . . .  

F"" '  . . J  

1 . . . . . . . . .  I . . . . .  

1 
4 
0 ' . "  

. . I . . .  
I . . . . . .  00 . . . .  
I . . I . . .  . . . . . . . .  

e 

-- 
. . . . . . . . . . . . . . .  

. . . . . .  

. .  I . .  . .  N.. . .  

COMPACTION 
ASTM D 698 

ASTM D 1557 
(04 

PERMEABILITY 
ASTM D 2434(') 

4RBc 
ON T. 

\STk 
304 

(% - 
c 

. . . .  
c 

. . . .  

. . . .  

. . . .  

. . . .  

. . . .  

. . . .  

. . . .  

. . . .  

- 

LO1 

,STk 
3 1  1 

(9.1 - 
c 

. . . .  - 

. . .  

. . .  

. . .  

. . .  

. . .  

. . .  

. . .  

. . .  

- 

GRAIN SIZE 

- 

LL 

3) - - 
. .  
- . . .  

. . .  

. . .  

. . .  

. . .  

. . .  

. . .  

. . .  

~~ 

4STM D 422 SITE 
SAMPLE 

NO. 

AOISTURE 
:ONTENT 

ASTM 

D 464 
(W 

LAB 
AMPLE 
NO. DRY 

UNIT 
WT. 

(PCf) - 
. . . . . .  
/ 

. . . . . .  

. . . . . .  

. . . . . . .  

. . . . . . .  

. . . . . . .  

. . . . . . .  

. . . . . . .  

. . . . . . .  

PASSING 
NO. 200 
SIEVE 
ASTM 

D 1140 

( X I  

MAX. 
DRY 
UNIT 
WT. 

(PCf) 

SOIL 
CLASS. 
ASTM 

D 2487 

OPT. 
MOIST. 
CONT. 

MOIST. 
CONT. 
ASTM 
1 2216 

(9.1 

c 

. . . . . .  
.v 

. . . . . .  

. . . . . .  

. . . . . .  

. . . . . .  

. . . . . .  

. . . . . .  

. . . . . .  

. . . . . .  

i YDR AULIC 
COND'VI TY 

(cm /sec) 

0: 6.. . .  
.0...3. . . .  

. . . . . . . . .  

. . . . . . . . .  

. . . . . . . . .  

. . . . . . . . .  

. . . . . . . . .  

. . . . . . . . .  

. . . . . . . . .  

SP 
. .  sp 
. . . . . . . . . .  

- 
. .  

-- 
. . . . . . . . . .  

c 

. . . . .  
- 

. . . . .  

. . . . .  

. . . . .  

. . . . .  

. . . . .  

. . . . .  

. . . . .  

. . . . .  

c 

. . . . . .  - 

. . . . . .  

. . . . . .  

. . . . . .  

. . . . . .  

. . . . . .  

. . . . . .  

. . . . . .  

. . . . . .  

c 

. . . . . . .  - 

. . . . . . .  

. . . . . . .  

. . . . . . .  

. . . . . . .  

. . . . . . .  

. . . . . . .  

. . . . . . .  

. . . . . . .  

- 
. . . . .  

. . . . .  

. . . . .  

. . . . .  

. . . . .  

. . . . .  

. . . . .  

. . . . .  

. . . . .  

. . . . . . . . . .  

. . . . . . . . . .  

. . . . . . . . . .  

. . . . . . . . . .  

. . . . . . .  

. . . . . . .  

. . . . . . .  

COMMENTS: 

NOTES: (1) 
(2) 

HYDRAULIC CONDUCTlVlTY DETERMINED AT A HYDRAULIC GRADIENT OF -. 
HYDRAULIC CONDUCTlVlTY DETERMINED AT AN EFFECTlVE CONFINING STRESS OF __. 

@GEOSYNKC CONSULTANTS m NO. ~ - ~ Z - L T S  CHEQ(E0 By: SHEET NO. -OF- 

I 



- ~ ~ i o  JECT: ON-SiTE OISFOSAL FACILITY (OSX) -- ? f ?  - 

SiEVE ANA.L'?SiS 

. . . . . . . . . . . .  

. . . . . . . . . . . . . . . .  

. . . . . . . . .  

. . . . . . .  

. . . . . . .  

. . . . . . .  

. . . . . . .  

. . . . . . .  

. . . . . . .  

. . . . .  . . .  

. . . . . . . . . . . . . .  

. . . . . . . . . . . . . .  

. . . . . . . . . . . . . .  

. . . . . . . . . . . . . .  

. . . . . . . . . . . . . .  

. . . . . . . . . . . . . .  

. .  

. . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . .  

. . . .  

. . . . . . . . . . . . . . . . . .  



CURVE COEFFICIEIJ TS: ( CLl)  (C,) 

I I I1.S. S1AttI)RAIlO SIEVE SIZES 

100 

40 

~~ 20 1000 

3' 2" 1-3/4'3/8" 4 In 20 4 0  60 100 

I00 1 

I -  

t 
1- 
I- 
t 
I- 
I 
i 
I -  
I 
r 
1- 
I 
I- 

k 
L 

- I -  
I 
1- 
-1- 
I 
-I- 
I 
I 
-I- 

I 

-1- 
t 
-I- 
I -  
I 

--- 

-r 

Itm: 

200 

0.1 

GI?AIN DIAMETER IN MILLIMETERS 

0.01 0 . 0 1 1  I 

F 

G 
0 

- 

ATTERBERG LIMITS 

SIEVE RESULTS 

I IYllROMElER RESULT! 

P A R n c i E  MA. x r l t m  I 
I 
I 



A F ' P R G X I M A ~  MINIMUM 'KT. CF SAMFtE  
(FASSiNG NO. 10 SEN) 

f 

SiEVE ANALYSiE 

SiEM NO. 

. .  

. . . . .  

. . .  

. . . .  

. . . . . . . . . . . . . . .  

. . . . . . . . .  

. .  

. .  

. .  

. . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . .  

P I N E R  = 100 

. . .  

. .  

. . .  

. . .  

. . .  

. . .  

. . . . .  

. . . . .  

. . . . .  

. . . . .  

. . . . .  

. . . . .  

. . .  

. . .  

. . .  

. . .  

. . .  

. . .  

L X  RETAINED 

. . . . . .  

. . . .  

. . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . .  

. . . . .  

. . . . . . . . . . . . . . . . . .  

Z 3 N E 3  

. .  

. .  

. .  

. .  

. .  

. .  

. .  

. .  

. .  

. .  

. .  

. .  

. . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . .  

GA ID: O L E  

P R C J E C  
fi=EC:flCATICNf 

6 - /6 

. . . . . . . . . .  

. . . . . . . . . . .  

. . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . .  



-- -- GrsloS~ NIT c CON s u LTA N TS - 
LOCATION: FERNALD, OHIO PROJECT NO.:C;QU TASi< NO.: 04.1  

O A I E :  /, day & month ''9 @I€ year 
- 

P h a s e  -32- DESCRl P TI ON : 

-2 Q A  I D : D L C  MATERIAL TYPE: g M  bd?$f&& A .u SAMPLE NO.: t 2 F f l f l  

' C L =  

BOULDERS CWBLES GRAVEL SAtlO t X I E  

CLAY SIZES COARSE FINE COARSE MEDIUM FINE SILT SIZES 

U.S. STANDRARD SIEVE SIZES 

3' 2' 1"3/4" 3/8" 4 10 20 40 60 ion ?or) 
I O 0  

80 

60 

40 

20 

1000 100 10 1 0.1 0.01 

GRAIN DIAMETER IEl MILLIMETERS 

0.001 

I 
I 

cu 
-4 
G, 

ATTERBERG LIMITS 

(LL) . . . . . . . . . . . . . . .  

(PL). . . . . . . . . . . . . .  

(PI) . . . . . . . . . .  

SIEVE RESULTS 

t IYDROMETER RESULTS 

PARnCLE MA. X FINER 

f I 

S P  6 , a l a J  I [ SOIL CLASSIFICATION (ASTM 0 2487): 



, 

1 -- GEOSYNTEC CONSULTANTS c JL 
SOIL SAMPLE LOG 

1 PROJECT: ON-SITE DISPOSAL FACILITY (OSDF) 

LOCATION: FERNALD, OHIO PROJECT NO.: G40-409 TASK NO.: 04.1 

DESCRIPTION: DATE: YEAR: ‘a.tc) - 2 Z  

NOTES: 
I 

~~ 

@CEOSYNTEC CONSULTANTS FLE NO. 2-01-SK 



-- GEOSYNTEC CONSULTANTS 1 

PROJECT NO.: GQ0166 TASK NO.: 04.1 

day - month -,year 

PROJECT: ON-SITE DISPOSAL FACILITY (OSDF) 

LOCATION: FERNALD, OHIO 

DESCRIPTION: DATE: - 
QA ID: MATERIAL TYPE: -1 

NOTE: 5 porote forms ore required for eoch material twe and source. Strike out nonol Aicable tests. r. 

ATTERBERG 
LIMITS 

STM D 431t 

- 

SP. 
GR. 

ASTM 
1 854 

- - 
. . . . . .  

. . . . . .  

. . . . . .  

. . . . . .  

. . . . . .  

. . . . . .  

. . . . . .  

. . . . . .  

. . . . . .  

r 

SITE 
SAMPLE 

NO. 

7 

4CUMUL. 
OUANT. 
PLACED 
APPROX 

( Y d  

COMPACTION 
ASTM D 698 

ASTM 0 1557 
(or) 

PERMEABILITY 
ASTM D 2434(') 

:ARE( 
2ONT 

A S n  
1304 

(%I - 
- 

. . . . .  

. . . . .  

. . . . .  

. . . . .  

. . . . .  

. . . . .  

. . . . .  

. . . . .  

. . . . .  

- 

LO1 

\STM 
231 1 

(9.) - - 
. . . .  

. . . .  

. . . .  

. . . .  

. . . .  

. . . .  

. . . .  

. . . .  

. . . .  

- 

GRAIN SIZE 

- 

LL 

3) - - 
. . .  

. . .  

. . .  

. . .  

. . .  

. . .  

. . .  

. . .  

. . .  

- 

PL 

( - 
c 
. . .  

. . .  

. . .  

. . .  

. . .  

. . .  

. . .  

. . .  

. . .  

- 

PI 

- 
c 

. .  

. .  

. .  

. .  

. .  

. .  

. .  

. .  

. .  

LAB 
SAMPLE 

NO. 

MOISTURE 
CONTENT 

ASTM 
D 2216/ 
0 4643 

7 

/ 
5 
5 5 
/ 
/ 

'ASS, 
FAIL 

I 
. .  1 . .  

I 
I 

. ' I . .  

. . I . .  
I 
I 

- . I . .  
. . I . .  

I 
I 

' ' 1 . .  
I 

. . . . .  

. . . . .  

. . . . .  

rSTM 0 422 
- 
MAX. 
DRY 
UNIT 
WT. 

(PCf) 

PASSING 
NO. 200 

SIEVE 
ASTM 

D 1140 

SOIL 
CLASS. 
ASTM 

0 2487 

MOIST. 
CONT. 
ASTM 
1 2216 

(9.) 

OPT. 
MOIST. 
CONT. 

( % 

DRY 
UNIT 
WT. 

(PCf) 

- 
. . . . . . .  

. . . . . . .  

. . . . . . .  

. . . . . . .  

. . . . . . .  

. . . . . . .  

. . . . . . .  

. . . . . . .  

. . . . . . .  

IEVE IYDR. i YDRAULIC 
COND'VITY 

(crn/sec) 

~- 

. . . . . . . . . .  

. . . . . . . . . .  

. . . . . . . . . .  

. . . . . . . . . .  

. . . . . . . .  

. . . . . . . . . .  

. . . . . . . . . .  

. . . . . . . . . .  

. . . . . . . . . .  

k3. .  . .  

. . . . . . . . .  

. . . . . . . . .  

. . . . . . . . .  

. . . . . . . . .  

. . . . . . . . .  

. . . . . . . . .  

. . . . . . . . .  

. . . . . . . . .  

r/ 
. . . .  

. . . .  

. . . .  

. . . .  

. . . .  

. . . .  

. . . .  

. . . .  

(. 

. . . . .  

. . . . .  

. . . . .  

. . . . .  

. . . . .  

. . . . .  

. . . . .  

. . . . .  

. . . . .  

. .  c;B... .  

. . . . . . . . . . .  

. . . . . . . . . . .  

. . . . . . . . . . .  

. . . . . . . . . . .  

. . . . . . . . . . .  

. . . . . . . . . .  

. . . . . . . . . . .  

. . . . . . . . . . .  

- 
. . . . .  

. . . . .  

. . . . .  

. . . . .  

. . . . .  

. . . . .  

. . . . .  

. . . . .  

. . . . .  

- 
. . . . . . .  

. . . . . . .  

. . . . . . .  

. . . . . . .  

. . . . . . .  

. . . . . . .  

. . . . . . .  

. . . . . . .  

. . . . . . .  

- 
. . . . . . . .  

. . . . . . . .  

. . . . . . . .  

. . . . . . . .  

f '  

.'N.' 

. .w.. . 
cd 
00 

' .  " I  . ' .  

. . . . .  

. . . . . . . .  

J 

- 
. . . . . . .  

. . . . . . .  

. . . . . . .  

. . . . . . .  

. . . . . . .  

. . . . . . .  

. . . . . . .  

. . . . . . .  

. . . . . . .  

. . . . . . .  

. . . . . . .  

. . . . . . .  

. . . . . . .  

. . . . . . .  

. . . . . . .  

. . . . . . .  

. . . . . . .  

. . . . . . .  

COMMENTS: 

NOTES: (1) 
(2) 

HYDRAULIC CONOUCTlVITY DETERMINED AT A HYDRAULIC GRADIENT OF __. 
HYDRAULIC CONOUCTlVlTY DETERMINED AT AN EFFECTIVE CONFINING STRESS OF -. 

'GEOSYNTEC CONSULTANTS m NO. 2 - 2 2 4 ~ s  MEC%ED RY: WEE1 NO. -W- 
I 



LOCATION: FEF!NALD. OK10 

DESC3lFTlGN: Phase 

. . . . . . . .  

. . . . . . . . .  

. . . . .  

. . . . . . . . .  

. . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . .  . . . . . . . . . .  

. . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . .  

B . . . . . . . . . . . . . . . . .  



1- -- G E OSY NIT c C o N s u J;IX NTS - 
P h a s e  z z  Is?? DE SC RI P TI ON : ___ I ) A I E :  ___ clay JJ* montti year 

MATERIAL TYPE: u/ w 6 d d r  f . // SAMPLE NO.: mFF -1 QA IO: d 

20 ~~. 

! . .  

I -  
I 
I . - -  
I . .  
I 
1 .  
I . . -  
I 
I 

CURVE COEFFICIEtJTS: (C,) (C,) 

C R A M L  I I- FIf IE I 

--I ~ 

I . U.S. SlAtJDRARD SIEVE SIZES 

I O 0  

80 

60 

40 

20 

1000 

3' 2' 1'5/4'3/8' 4 10 

IOU 10 

G 

1 

40 
-I - 

I 
1- 
.I - 
I 
.i 
I 
I 
I -  
I 
1-  
I -  
I 
I -  
1 -  
I 

- 

- -  

4 =  

60 100 zoo 

I 
1- 
1. 
I 
-I- 
I 
I 

. I -  
I 
1- 
.I- 
I 
I- 
1- 
I 

- I -  

-- 

.t 
0.1 

AIN dlAMETER IN MILLIMElERS 

0.01 0.001 

f 
I 
n: 
G: 
03 

9 

- L 

[SOIL CLASSIFICATION (ASTM D 2487):  fm/h L & ( $ ! d  (Lp) " Y  n I . - .  

ATTEREERG LIMITS 

SIEVE RESULTS 

IYDROMElER RESULT! 

P*.R"Clt' q*.l x Fl t lEA 



- 2 7 3 8  

GRANULAR DRAINAGE MATERIAL 



\ 

NO. 78 STONE 



1 -- GEOSYNTEC CONSULTANTS - 
SOIL SAMPLE LOG 
PROJECT: ON-SITE DISPOSAL FACILITY (OSDF) 

04. 

I ]  

PROJECT NO.: (340409 TASK NO,: LOCATION: FERNALD, OHIO 

DESCR I P TI ON: PN/PJ€ .u DATE: d o /  YEAR: 

SITE 
SAMPLE 
NO. 

. . . . . . . . .  2 

. .3. . . . .  

. . . . . .  f /  

. . . . . . . . .  5 
6.. . . . .  

. .7 . . . . .  

. . . . . .  8 
9 . . . . . . .  

NOTES: 

OFF-SITE LAE 
SAMPLE 

NO. 

. .  99 G +.7. . 

VISUAL DESCRIPTION 

. . .  G f4.. . . . . . . . . .  

I I  

II 

. .  

. . . . . . . . . . . . . . . . . . . . . . . . . .  

11 

I/ 

U 

I I  

II 

II 

. . . . . . . . . . . . . . . . . . . . . . . . . .  

. .  

. . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . .  

. .  

SOURCE 
(LOCATION /DEP TH) 

11 I1 . . . . . . . . . . .  

I I  II . . . . . . . . . . . . . . .  

11 11 

( I  k 

I1 u 

. . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . .  

11 ‘1 
. . . . . . . . . . . . . . . . . . . . . . . .  

I 1  II . . . . . . . . . . . . . . . . . . . . . . . . .  

J! I I  . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . .  

MATERIAL TYPE 

. . . . . .  

I f  

(I  

I /  

. . . . . . . . . .  

. . . . . . . . . .  

. . . . . . . . . . .  

If . . . . . . . . . .  

If 

I /  

II 

I r  

. . . . . . . . . . .  

. . . . . . . . . . .  

. . . . . . . . . . .  

. . . . . . . . . . .  

. . . . . . . . .  

. . . . . . . . . .  

. . . . . . . . . .  

TEST 
METHODS 

. . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . .  

OA ID 

. . . . . . . . . .  

1‘. . . . . . . . .  

0 . . . . . . .  
4 . . . . . . . .  

i 3  . . . . . . . .  

30 

SHEET NO.- CHECKED BV: 
o ~ ~ o ~ ~ ~ c  CONSULTANTS ~ l l ~  NO. 2-01-SSL 



u -- GEOSYNTEC CONSULTANTS - 
LOCATION: FERNALD, OHIO PROJECT NO.: GQ0166 TASK NO.: 04.1 

day - month - year DESCRIPTION: DATE: - 
MATERIAL TYPE: QA ID: 

4CUMUL. 
W A N T .  
PLACED 
A P P R 0 X ; 

(d) 
c 

. . . . . . . .  - 

. . . . . . . .  - 

. . . . . . . .  

. . . . . . . .  
7 

. . . . . . . .  

1- !*. . . . . . .  

I -  
0'; ' '  

J 

d...... 
d . C . .  
)I) 

P L  

( %) 

- -  

. . . . . . .  

. . . . . . .  

. . . . . . .  

. . . . . . .  

PI, 

- -  
. . . . . .  

4 -  

. . . . . .  

. . . . . .  
- #  

. . . . . .  - -  

. . . . . .  - -  
I 

c -  

- -  
- -  

LABORATORY TEST SUMMARY REQUEST FORM NO. 

NOTE: Separote forms are required for each matt 11 type and source. Strike out nono1 ilicable tests. - 

SP. 
GR. 

ASTM 
1 054 

ATTERBERG 
LlMl TS 

STM D 4318 

COMPACTION 
ASTM D 698 

ASTM D 1557 
(or) 

PERMEABILITY 
ASTM D 2434(') 

LO1 

ISTL 
C311 

- 
c 

. . .  - 

. . .  
4 

. . .  
d 

. . .  

/ 

. . .  - 

. .  
Y 

. . .  
/ 

. .  
/ 

:ARE( 
:ON T 

ASTk 
I304 

- 
e. 
..a 
. . . . .  

/ . . . . .  
+ 

. . . . .  
c, 

. . . . .  

Q:!. 
a : ! .  
Q:!. 

0. .z 

GRAIN SIZE 

- 

LL 

: X )  - - 
. . .  

. . .  
# 

. . .  
c 

. . .  
d 

. . .  
- 
. . .  
+ 
. . .  
/ 

. . .  
/ 

. . .  

- 

4STM D J 2 2  SITE 
SAMPLE 

N 0. 

LAB 
SAMPLE 

NO. 

MOISTURE 
CONTENT 

ASTM 
D 2216/ 
D 4643 

(XI 

PASSING 
NO. 200 

SIEVE 
ASTM 

D 1140 

(%) 

0 
1YDR. 

MAX. 
DRY 
UNIT 
WT. 

(PCf) 

/ 

. . . . . .  - 

. . . . . .  - 

. . . . . .  - 

. . . . .  - 

. . . . . .  - 

. . . . . .  - 

. . . . . .  - 

. . . . .  - 

. . . . .  

OPT. 
MOIST. 
CON T. 

SOIL 
CLASS. 
ASTM 

D 2407 

MOIST. 
CONT. HYDRAULIC 
ASTM COND'VITY 
1 2216 

(%) (cm/sec) 

. . . . . . . . . .  &I 5 3  

3.. I . .  . .  . 7 4 .  . .  

.o.! . . . .  .#? . . .  

.1:.3... . .  

0.6.. . .  3 5 . .  
0,- . . . . . . . . . . . . . . . . .  6.5 
0.3.. . .  -4 7 . .  . .  

0. I . .  . . .  .9f.. . .  

. .  .w. . . . .  .*.5 I 
.a= 
,r 99 -.I 
. .z 

?. . .  

. . . .  

. . .  5 

. .  .b 

. .  .7 

. . . .  % 

. . . .  9 

1.5 
0:. I. . . .  

O:.L(. . . .  

O A . .  

0. .q. . .  

0.q.. 
0.5.. . 

0:. .I. . . .  

. . . . . . . .  

/ 

0!5.. . 

l/ 

. .  J 

. . .  l/ 

. . . . .  d 
J. 
.J 
. .  d 
J 

. .  / 

. . . . .  

. . . . .  

/ 
. . . . .  
c 
. . . . .  

c 

. . . . .  

c 
. . . . .  - 
. . . . .  - 
. . . . .  
/ 

. . . . .  
c 

. . . . .  
-I 

. . . . .  

- 
. . . . . .  

. . . . . .  - 

. . . . . .  - 

. . . . . .  - 

. . . . .  
L 

. . . . .  
c 

. . . . .  - 

. . . .  
d 

. . . . .  

53.p.. . .  .w . . .  

. GP, . . . .  

-7.. C P  . . . .  

. T \  C P  . . . . . .  

.w . . .  

.GQ . . . .  

. @ . .  . .  

. . .  GP . . .  

c 
. . . . . . .  - 
. . . . . . .  
c- 

. . . . . . .  
c 

. . . . . . .  
/ 

. . . . . . .  - 

. . . . . . .  

c 
. . . . . . .  - 
. . . . . . .  
_L 

. . . . . . .  

1 

COMMENTS: 
N O E S :  (1)  

(2) 

HYDRAULIC CONDUCTIVITY DETERMINED AT A HYDRAULIC GRADIENT OF --. 
HYDRAULIC CONDUCTIVITY DETERMINED AT AN EFFECTIVE CONFINING STRESS OF -. 

%EOSYNTEC CONSULTANTS FILE NO. Z - ~ Z - L T S  o i E c m  ey: 
I 



%NO 

,.- 
I I: 

I 
j .  

T A R E  NC. 

c I AM€:.=; 
(nn) ' * 

r2 *8 
2-3 

. . .  

. . .  

. . . .  I 5  . . . . . .  

. . . . . . . . . .  . . .  . . . . . . . . . . . . . . . . . .  . . . . . .  

. . .  

. . .  

. . .  

. . . . . . . . .  . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . .  

. . . .  

. . . .  

. . .  

. . . . . . . .  . . . . .  . . . . . . . . .  

mNER = 100 RETAINED 



n -- ., -- GE o SY NTE c C o N s u I;M N 11s - I  - 
\ / \  

PARTICLE SIZE DISTRIBUTION AND SOIL CLASSIFICATION TEST RESULTS (ASTM C 136/0 4 2 2 )  (ASTM 0 2487) 

PROJECT: ON-SITE DISPOSAL FACILITY (OSDF) - 

COCATION: FERNALD, OHIO PROJECT NO.:GQW% TASK NO.: 04.1 
I S 9 9  rnon t t i  ~ year ___ I I A  I C :  ~ / clay Phase 3~ DE SCRl P TI ON : 

MATERIAL TYPE: SAMPLE NO.: -1 Q A  ID:& 
/ . , I 

cn 

CURVE COEFFICIEtITS: ( C , l )  (C,) 

FIIIE 

SILT S12ES --I C L A Y  S12ES I - ._ 

GRAVEL SAIII) 

MEDIUII I F l l l E  

IJ.S. S T A N D R A R O  SIEVE SIZES 

100 

80 

60 

40 

20 

I O 0 0  I00 10 

I 20 40 60 100 200 

1 n. I 0.0 I 

GRAIN DIAMETER It4 MILLIMETERS 

0.001 

- -. V .  

SOIL CLASSIFICATION (ASTM D 2487): GP 

SIEVE RESULIS 

SIEVE SIZE12 FINER 

IYOROMETER RESULTS 

YlEEl IJO 



GEOSYN'IEC GEMT LAB @I 002 07 /20 /99  "LE 17:42 FAX 770 645 6570 

Smiplc 
In 

r -- - Project Nnac: FERNALD OSDF - OPTION YEAR 1 
GO0409 

L 
f 

GEOSYNTEC CONSULTANTS 
Gmnirchnnic.p and Environmenal 

Lrhnramry 

-- 
\ Figure 

ASTM D 2434 HYDRAULIC CONDUCTIVITY TESTING 
4 

t Specimen Initial Conditions Hyhulic , 1:ih 

Samplc Dry lJnit Weight Moisturc Content Conductivity, k 

I .OE-I- I 

I .OE+O 

0.4 

0.2 

0 
0 

i ' 

-0- . " 
I I 

I i I 
! I 

I 
! I 

I . .. . . . . . .. . - . , .. . . . , . . 

I .6 

1.4 

. . . . . ._ . 

0.05 0. I 0.15 0.2 

Gradient, i (-) 

0.25 0.3 



07 /20 /99  TziE 17:43 FAX 7iO 6 4 5  0570 GEOSYNEC GEMT IAE @I 005 

SPECIFIC GR4VITY 

A S T M  D 851 0 
ASTM C 127 
Spccific Gr:n 11) (-)' 

SOIL INDEX PROPERTUS J 

SOIL pH 

ASTM D 4972 0 
€PA MET. 9045 I7 
pH: (with distxlleddeiomzeded water) 
PH. (~Vllh 0.01 M C i l c 1 2  SO~~~IOIL) 

ATTFRRERG LIMITS 

ASTM D 43 18 

Liquid Limit (LL. '%): 

PI:istic Liaiit (PL. %I): 

Plasticity Iiidcs (PI): 

0 I O  20 30 40 50 60 70 80 90 100 
Liquid Limit 

Nolc(s): HCL acid balh solufion adjusted IO pH4 i is rcquested by the client. 0630277 



07/20/99 "'LE li:43 FAX 770 6 4 5  6570 GEOSYNTEC GEKC LAB @lo06 

rn I CIAY COARSE FINE COARSE MEDIUM FINE SILT 4 COBBLES ,: GRAVEL SPNO FINES 

- -  2 7 3 8  

GS FORM: G T M  C 136,D 2487 
4PS2G 0711 9/99 D 3002 AND D 4318 

U.S. STANDARD SIEVE SIZES AND NUMBERS 
IZ' 6- 5 -  3- 2-  1.5" 1'3/1"1/!'3/8' BC 910 120 d 4 0  YBO 1100 R200 

100 

90 

80 

70 
I- 
I 
52 4 60 
>. cn 

50 z 
LL 
I- 
40 

30 
2 

20 

10 

0 

0 

10 

20 

30 I- 
S 

; e m 

e 
50 52 

=x 
0 
0 

60 2 
U 
LLI 

E 
70 

80 

90 

100 

SITE SAMPLE ID LCS99-1 I LIQUID LIMIT 1%) 1 .,I GRAVEL(%) 81 .I 
1 . ,  U J  ~~ - 

LAB. SAMPLE NO. 99613. I PLASTIC LIMIT (%) SAND(%) 17.2 -Is2 

.......................................... 
GP - Poorlv Graded Gravel with Sand 

NOTES: ' Before Acid Bath - PH4 &I 3,Iq.W 
.000278 



~ ~~ 

0 7 / 2 0 / 9 9  TLTE 17:44 FAX 770 645 6570 GEOSYNTEC GEM” LAB I& 007 

LAB. SAMPLE NO. 99G13.. 

% - 2 7 3 8  
f - 

FERNALD OSDF-OPTION YEAR 1 G EO SYNTEC CONSULTANTS 
Geomechanics and Environmental Laboratory 

Atlanta, Georgia DOCUMENT NO.: 

- 
-’L 

PLASTIC LIMIT (%) ‘1 S A N D ( % )  17.5 d o  

\ [ )  GS FORM: 
4PSZG 07/19/99 [ PARTICLE SIZE DlSlRlBCmON AND PHYSICAL PROPERTIES ) [ ASTM C 136. D 2487 

0 3042 AND D 4310 
1 

SAMPLE DEPTH (ftl PLASTICITY INDEX 
SOIL CLASSIFICATION: 

GP - Poorly Graded Gravel with Sand 

100 

90 

80 

70 
+ 
I 
(3 $ €0 
>- m 

z 
I- 
$40 
0 
K 
w a 

E 50 
U 

30 

20 

10 

0 

gL  FINES (%) 1.8 .......................................... 
4 SILT (%) a 

CLAY ( % 1 
COEFF. UNIFORMITY (CUI 3.2 

.......................................... 
U 

FINE COARSE MEDIUM FIN€ I SILT CLAY COARSE 
COBBLES I FINES GRAVEL SAND 

0 

10 

20 

30 c 
9 
I 

40 
2i 
U 
w 

60 
4 
0 
W 

60 
5 
El 

70 Q 

80 

90 

too 

SITE SAMPLE ID LCS99-1 I LIQUID LIMIT (%) GRAVEL (%I  80.7 E l  

I COEFF. CURVATURE (Cc) 1.16 

NOTES: After Acid Bath- P H 4  dtJ 7, ,9499 
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i 
i .  

/% 

9 
" 
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. . . . . .  . . . . .  . .  . . .  

. . . . . . . . .  

. . . . . . . . .  

. . . . . . . . .  

. . . . . . . . .  . . .  

. .  . .  100280 

k 

I "  

. . .  , . .  

. 
Z I N E R  = 100 - 1 Z R E T A l N n  

f 'Gca Smnc WLTUTS FIE NO. 2- I &PUS 



PARTICLE SIZE DISTRIBUTION AND SOIL CLASSIFICATION TEST RESULTS (ASTIA C 136/D 422)  (ASTM D 2487) 

100 

80 

60 

40 

20 

CURVE C0EFFICIEI.I TS: ( CL,) (C,) 

FII.IE I --____ .- 

BOULDERS COBBLES GRAVEL SAIII) 

COARSE [ FINE MEDIUM SILT SIZES I CI.AY SIZES 

11.5. STANDRARD SIEVE SIZES 

J 1-3/4'3/8" 4 lo  20 4 0  60 ion 200 1- 2' 

I ooo I O 0  10 1 0. I 

GRAIN DIAMETER IN MILLIMETERS 

n. o I 

I 
i 

N 
4 
c13 
00 

( SOIL CLASSlFlCAnON (ASTM D 2487):  

SIEVE RESULTS 

I IYDROMETER RESULTS 



( 9/28/99 TIE 12:46 FAX 770 645 6570 GEOSYNTEC GEMT LAB @I 002 

Specimen Specimen Initial Conditions 

Numbcr Dry Unit Weight Moisture Content 

(PCO (%I 

1 107.7 0.1 

B 

D 
Gradient Range Hydraulic 

Conductivity 

(-1 

0.05 - 0.20 7.SE+O 

L 

f 

Geotechnical, Environmental and Material Testing Laboratory 

6 A division of GeoSyntec Consultants Laboratories 

Project Narnc: 

Project Numbcr: 

Ciicnt Project Numbu: 

CliedSitc ID 

Sample Number: 

Material Typc: 

ExpectdSpecified Value: 

Date Received: 

MGrn WALL PERMEABILITY TEST 
ASTM 2434 

IFERNALD OSDF-OPTION YEARI 
~ 

GQ0409 

LCS In-2 

331175 

GRAVEL 

9/16/99 I 

is 2 7 3 8  

Notes: 

n 

TestedChecked by: Date: 9- 22- 9s Approved b y : m  Dare:q-@ % 



~ 

0/10/99 SAT 1 5 : 0 2  FAX 7 7 0  6 4 5  0570  GEOSYNTEC GEMT LAB @I 005 

1 

SPECIFIC GIL4VITY 

I 

B 

B 

1 ID: LCSIII-1: 
PERl4AL.D OSDF-OPTLON YEAR I 

Pmjcd Nu: CKWJS 

GEOSYNTEC CONSULTANTS 
Ghmiechaniccl and l ! a ~ v i m U  

Laboratory 
~~ 

SO& INDEX PROPERTIES 

ASTM D 2937 

SOJL pE 

ASTM D 4972 I7 
EPA MT. 9045 0 
pH: (with distilleddeionized water) 

pH: (with 0.01 M CaClz solution) 

SOIL ORGANIC CONTENT CARBONATECONTENT 

Organic Contcnt (%): Carbonate Content (%I): 

ASTh4 D 43 18 

L i p d  Limit (LL, 9%): 

Plasticity Index (PI): 
Plastic Limit (PL, %)): 

70 

60 

50 

40 

30 

20 

10 

0 
0 10 20 30 40 50 60 70 80 YO 100 

Liquid Limit 

_. ~ 

Not&); HCL. acid bath solution adjusted to pH4 as rcqucsted by the dient. 000283 

, 



~~~ 

: 0/16/99 SAT 15302 FAI 770 6 4 5  6570 GEOSYNTEC GEMT LAB @I 006 

FERNALD OSDF-OPTION YEAR 1 

-- 2 7 3 8  PROJECT NO.: GQOLU)9 

DOCUMENT NO.; 

GS F O W :  ASTM c 138, D 2687 
D 3042 AND D 4318 [-) 4PS2G 1011 6/88 ) ( [ PARTICLE SEE DlSTRlBUTlON AND PHYSICAL PROPERTIES 

100 

90 

80 

70 
c r 5 66 
> m 
E 60 
2 
L L  

I- 
5 40 u 

- 

I 
30 

20 

10 

0 

COARSE FINE COARSE MEDIUM FINE 911'1 QAY I 
GRAVEL I SAND FlNES 

COBBLES 

0 

10 

20 

30 I- z a 
Gi 

m 

60 8 
0 
V 

40 

CL 

80 g 
Lu 
U 

76 E 

80 

80 

100 

.......... ......................... 
........................ 

G P - Poorly Graded Gravel 

THAN HYDROMETER 

QPQQ284 NOTES: Before Acid Bath - PH4 



- 

:0/16/99 SAT 15:03 FAX 770 645 6 5 7 0  GEOSYNTEC GEM" LAB @I O O i  

SITE SAMPLE ID LCSIII-2 LIQUID LIMIT (%I u) 

LAB. SAMPLE NO. 991175.. PLASTIC LIMIT (XI 

SOIL CLASSIFICATION: 

& .  
SAMPLE DEPTH ( f t )  PLASTICITY INDEX $5  

GP - Poorly Graded Gravel 

G EO SYNTEC CONSULTANTS FERNALD OSDF-OPTION YEAR 1 

Atlanta, Georgia DOCUMENT NO.: 

GS FORM: ~ S T M  c 138, D 2487 L-) 4PS2G 10/1 8/00 ( PARTICLE SIZE DISTRIBUTION AND PHYSICAL PROPERTIES 1 [ D 3042 AND D 4318 

GRAVEL(%) 89.6 
SAND(%) 9.0 
flNES (%I 1.4 .......................................... 

SILT 1%) 
CLAY(%) 

.......................................... 

100 

90 

ao 

70 
I- 
I 
CT) 5 60 
> m 
5 60 z 
lI. 
I- 5 40 
u 

30 
H 

20 

10 

0 

0 

10 

20 

30 g 

& 

8 

40 5 
bI 

60 

0 
0 

60 I- s : 
70 

80 

90 

100 100 10 1 0.1 0.01 0.001 
GRAIN SIZE (mm) 

COARSE RNE MARY MEDIUM I FINE SlLT I CLAY I 
ORAWL -0 FINES I 

0430285 NOTES: After Acid Bath- PH4 





PARTICLE SIZE DISTRIBUTION AND SOIL CLASSIFICATION TEST RESULTS (ASTM C 136/D 4 2 2 )  (ASTM D 2487) 

COARSE I FINE MEIIIUM 1 

- 
PROJECT: ON-SITE DISPOSAL FACILITY (OSDF) 

LOCATION: FERNALD, OHIO I 'ROXCT NO.:GQ0109 TASK NO.: 0 4 .  I 
I ) A  IC:  -.A!..- clay month DESCRIPTION : -_ 

MATERIAL TYPE: - SAMP1.T 1\10 : LcsP?-3 QA IO: 

P h a s e  

I y2 
J -. - 

IO0 

a0 

60 

40 

20 

3' 2' 1"3/4'3/8" 4 In 20 40 6n inn 200 
l -  

I 
1- 
L 
I 
1- 
I 
I 
I- 
I 

I- 
I 
I- 

.... 

r 

f -  t 

-1- 

I 
-1- 
-1- 
I 
-I- 
I 
I 
-I- 
I 

-1- 
I 
-I- 
A- 
I 

--- 

-r 

1 
1000 100 IO 1 0.1 

GRAIN DIAMETER IN MIL1.IMETERS 

n.oi 

I 
I 
N 
-4 
0 
00 

( SOIL CLASSIFICATION (ASTM D 2487): 

4TTERBERG I.IMITS 

:l.L). \ .  . . . . . .  . 

:P I . ) .  . . . . . . . . . . . . 

'PI) 

SIEVE RESULTS 

SIEVE SlZElX FINER 

IYDROMETER RESULT! 

PAflncLL: 0 r A . l  x ntim 



I 

( 9/28 /99  TLE 12:46 FAX 7 7 0  645 6570 GEOSYNTEC GEMT LAB @I 003 

Geotechnical, Environmental and Material Testing Laboratory --- A division of GeoSyntec Consultants Laboratories 

Project Namc: 

Projcct Number: 

Client Project Number: 

CIienffSite ID: 

Sample Number: 

Material Type: 

RIGID WALL PERMEABILITY TEST - -  2 7 3 8  
ASTM 2434 

FERNALD OSDF-OPTION Y €AR 1 

GQC409 

LCSIII-3 

991176 

GRAVEL 

ExpectdSpecificd Value. 

Date Received: 

- ~~ ~~ ~~~~~ 

911 6/99 

Spccimcn 

Number 

1 

Hydraulic 

Conductivity 

7.6E+O 

Specimen Initial Conditions Gradient Range 

Dry Unit Weight Moisture Content 

(PCf) (%I (-1 

108.8 0, I 0.05 - 0.20 

Notcs: 

000288 
* 

TcstcdfChecked by: r Date: q-2 3 - 4 4 Approved by: Date: q-fl?% 



. -  

,cRoJECT: O N - S X  OLSFOSAL FACILITY (OSaF) 

. . . .  r6. .  . . . . . . . . . . . .  

. . .  .3.. . . . . . . . . . .  

. . . .  9.. . . . . . . . . . . .  

. . . .  loo. . . . . . . . . . . . .  

. . . .  P!d 

. . . .  . . . . . . . . .  

SiEVE ANALYSiC 

. / : / ,g . ,  . . .  . , I .  . = % s a ! .  . . . .  

.0...6.W. . . . . .  dLbW . . . . .  

o..so.. . . . . . . . .  d W 3 . .  I . .  , . , . 

.o,. 1 21!6:.7. . . . . . .  

27% I 0 : 973. . . . . . . . . . . . . . . .  :. . . . . . . .  
/ 

. . . . . . . . . . . . . . . . . . . . .  . . . .  

QA IO: 00 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . .  dq . . . . . . . . . . . . . . .  

. . . .  '.8 . . . . . . . . . . . . . .  .R.. 36. . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  I 

. . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . .  1. , .  , .  , 

'I.. 
. . . . .  

. . . . .  

. . . .  76.3 . . . .  

. . . .  47.5 . . . . .  

. . . .  75.0 . . . . .  

. . . .  78:I . . . . . .  

. . . .  (8: q.  . . . . . . .  

. . . . . . . . . . . . . . . . . .  

. . . . . .  

. . .  

. . . . . . . .  

. . . . . . . .  

J . 3  . . . . .  7 . . . . . . . . . . . . . . . .  
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PARTICLE SIZE DISTRIBUTION AND SOIL CLASSIFICATION TEST RESULTS (ASTM C 136/D 4 2 2 )  (ASTM D 2487) 

Fll IE 

-1 CI.AY SlZLS 
--____ __ 

dOULDERS COBBLES GRAVEL SA110 

COARSE I FINE ~dEI)IlJI.4 1 7  ~- 
[J.S. SlANDRARl) SIEVE SIZES 

--_______- 

CURVE COEFFICIENTS: (C,,) (C,) 

3' 2' 1"3/4' 
1 00 

BO 

60 

40 

20 

1000 I00 

'8' 4 in  20 40 60 ion 2go 

10 I 0.1 

GRAIN ~ I A M E T E R  IN MILLIMETERS 

n. o I 

__ 

-___ SOIL CLASSIFICATION (ASTM D 24A7): 

4TTERBERC LIMITS 

SIEVE RESULTS 

IYDROMETER RESULTS 

S I I E E I  110 of 



( 9/28/99 "LE 12:47 FAX 770 645 6570 GEOSYNTEC GEMT LAB @I 004 

Specimen Specimen lnitial Conditions 

Numbcr Dry Unit Wcight I Moisturc Contcnt 

I Geotechnical, Environmental and Material Testing Laboratory 

Gradient Range Hydraulic 

Conductivity 

Rojcct Namc: 

1 

RIGID WALL PERMEABILITY TEST 
ASTM 2434 

(PCf) ("/.I (-1 . (d4 

113.3 0. I 0.05 - 0.20 4.7E+O 

FERNALD OSDF-OPTION YEAR.1 I 

Clicnt Projcct Number: I I 
ClicntlSitc ID: ILCSIII4 1 
Sample Number: 1991 177 I 
Material Type: ]GRAVEL I 
ExpectdSpecificd Value: I I 
Date Received: 19/16199 I 

r )  

TestedlChecked by: plT Date: 9 - 2 4 - 9 4  Approved by: Kfi Date:y-zg % 



-.-. ::c.E NC. 

. . . . . . . . . . .  
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. . . . . . . . . . . .  

. . .  

. . . . .  
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ZFINER = 100 - IZ RETAIND 



PARTICLE SIZE DISTRIBUTION AND SOIL CLASSIFICATION TEST RESULTS (ASTM C 136/0 4 2 2 )  (ASTM D 2487) 

PROJECT: ON-SITE DISPOSAL FACILITY (OSDF) 

LOCATION: FERNALD, OI-110 PROJCCl NO :c;(30409 TASK NO.: 0 4 . 1  

DE SCRl P TI ON : 
MATERIAL TYPE: S A M P I I  N O :  Lcq ? - 5  Q A  ID: 

IIAlC: day J'$' month ' y 9 2 r  P h a s e  
- 

100 

80 

60 

40 

20 

CURVE COEFFlClEN TS: (C,) (CC) 

BOULDERS COOELES C f I A M L  SAI I I )  

COARSE I FINE 
CGl MEDlllM ~- 

f I l l€  

SILT S12ES -1 C L A Y  SIZES 

1- -I. I '  
- J L  I 

1000 I O 0  I O  1 

-1- 

I 
7- 
-1- 
I 
-I- 
I 
I 
-I - 
I 
I 
-1- 
I 

-I-- 
-I 
I 

--- 

n. 1 

GRAIN DIAMETER 11.1 MILLIMETERS 

n.ooi 

( SOIL CLASSIFICATION (ASTM D 2487): GP 

ATTERBERG LIMITS 

(LL).  .\. . . . . . . . . . . . 

SIEVE RESULTS 

I IYDROMETER RESULTS 

I '  



f \ 

Gotechnical, Environmental and Material Testing Laboratory 

6 A division of CcoSyntec Consultants Laboratories < -  

RIGID WALL PE-ABILITY TEST __ 2 7 3 8  
ASTM 2434 

Projcct Narnc: 

Project Number: 

Client Project Number: 

Client/Site ID: 

Sample Number: 

Material Typc: 

ExpcctedSpecified Value: 

Datc Rcccived: 

- 
FERNALD OSDF-OPTION YEAR1 

GQ0409 

LCS[lI-S 

991 I78 

IGRAVEL I 

191 I G/99 I 

-~ I - -  Specimen I Specimen hitid Conditions 
I I I I 

Number Dry Unit Wcight Moisturr: Contcnt 

~ _ _  ~~ ~ ~ 

1 103.6 I .3 0.05 - 0.20 5.2E+O 

Notes: 

~ TestedlChecked by: /Y7T Dak: S-24-94 Approved by: &$ Date: 9-a- 



EiEVE ANALYZiE 

SiE'E NC. 
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. . . . . . . . . . . . . .  

. . . . . . . . . . . . . .  

%FINER =1 loo 

. . . . .  

. . . . . . . .  

. . . . . . . . .  

. . . . . . .  

. . . . . . . . . . . . . . .  

. .  

. .  

. . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

1000295 
1 I 



PARTICLE SIZE DISTRIBUTION AND SOIL CLASSIFICATION TEST RESULTS (ASTM c i 3 6 / 0  422) (ASTM D 2487) 

UOULOERS COBBLES GRAVEL SAI ID 1:- t If IE 

Flflk SILT SIZES I CLAY SIZES 
.- - 

COARSE I FItlE b{EDlll)d I 
IJ S. STANDRARD SIEVE SIZES 

- 
PROJECT: ON-SITE DISPOSAL FACILITY (OSDF) 

LOCATION: FERNALD, OHIO 

DE SCR I P TI ON: 
- __ PROJCCT N O . : G Q M %  TASK NO.: 04.1 

- I ) A l C :  ____ 5 cloy& rnon t~ i  (779 year P h a s e  

MATERIAL TYPE: SAMPLE NO : L u n -  6 QA ID: 

NO. AB30 
No. m50 
110. 100 
IJO. 200 

N 
W 

LL 

I- 
z 
W 
0 
N 
111 a 

z 

, 1.0 
0.9 
0 . 7  
0.4 

\ 

U 

3' 2" I 
100 

a0 

60 

40 

20 

I O 0 0  I O 0  

/4"  3/8" 4 10 20 40 60 l?O 2(!O 
-1- 

I 
7- 
-1- 

I 
-1- 

I 
I 

-I- 
I 
I 
-I- 
I 

-t- 
I 
I 

--- 

I O  I . 0.1 

GRAIN DIAMETER IN MlLLlMETEliS 

moo1 

I [ SOIL CLASSlFlCATlON (ASTM D 2487): 

'GroSncTrc CC4tSULTAttlS FILE NO. 2-16-PSO 

ATTERBERG LIMITS 

SIEVE RESULTS 

SIEVE SIZE1 2 FINER 

I\ 
I 



D 

B 
Specinien Specimen initial Conditions Gradient Rangc 

Number Dry Unit Weight Moisture Contcnt 

(pd) (%I (-1 

1 114.8 0.G 0.05 - 0.20 

.0/16/99 SAT 15:Ol FAX 770 0 4 5  0 5 7 0  GEOSI?iiC GEMT LAB @I 0 0 2  

Hydraulic 

Conductivity 

( c d s )  

8 S E 9  

r 

Geotechnical, Environmental and Material Testing Laboratory 
e - A division a€ GeoSyntec Consultants Laboratories 

Projcct Name; 

Projcct Nurnbcr: 

Client Project Number: 

ClienVSitc ID: 

Sample Number: 

Matcrid Type: 

ExpsctedlSpecified Value: 

Date Received: 

RIGID WAL,L PERMEABILITY TEST 
ASTM 2434 

FERNALD OSDF PHASE I1 

GQ0409 

LCS Il l4  

39J23 

GRAVEL 

1015199 

Notes: 

TestecVChccked by: f l7-  Date: I u e 7-9 9 Approved by: &- Date: tu - 15 p 7 



:0/16/99 SAT 15:03 FAX 770 645 6570 GEOSYNTEC GEMT LhB @J 008 

- GEOSYNTEC CONSULTANTS JD: LCSILt-6 
FERNAU OSDF-OFTION YEAR 1 

Project No.: CQ0409 

-~ 

I 
_c- GeomcchrcniEl a id  Ijrrvtmmnenta! r - Lahorntnrp 

~ ~ ~- 

S O L  IN- PROPERTIES 
- 

I AS RECEIVED MOISTURE CONTENT 1 
ASTM D 2216 
ASTM D 4643 0 
Moisturc Content (%): 

SPECIFIC GRAVITY 

S T M  D 854 

ASTM C 127 n 
Specific Gravity (-): 

ASTM D 2974 
Organic Contcnt (n?)): 

ATJXRBERG LIMITS 

ASTM D 4318 
Liquid Limit fJL, %): 

Plasticity Indoc (Pi): 
P h c  Limit (PL, Yo)): 

70 

60 

50 

3 40 
a 
Z 30 
E 

20 

' K  
0)  

.- .- u 
0 

10 

0 

~~ ~ ~ 

DRY UNlT WEIGHT OF UNDISTURBED SAMPLE I 
ASTM D 2937 - 2 7 3 8  1 
Dry Unit Weigh (ya p a :  

SOIL pB 
ASTM D 4972 El 
EPAMET. 9045 
pH: (with distilleddeionized watcr) 
pH: (with 0.01 M CaCI?  solutio^^) 

CARBONATE CON'IXNT 
ASTM D 4373 El 
ASTM D 3042 (=fimW 
Carbonate content ("A): 0.1 

0 10 20 30 40 50 60 70 80 90 100 
Liquid Limit 

000298 Not&): HCL acid bath solution adjustcd to pH4 a6 requested by t he  client. 

& lD , /6 .  C 9  



:0/16/99 SAT 15:04 FAX 7 7 0  645 6570 GEOSYhTEC GEMT L I B  @I 009 

SITE SAMPLE ID LCSIII-6 
LAB. SAMPLE NO. 99J23. 
SAMPLE DEPTH (ftl 

FERNAID OSDFOPTION YEAR 1 

DOCUMENT NO.: Atlanta, Georgia 

ASTM C 138. 0 2487 
D3042ANDD4318 

GS FORM: ? 

I 
[-) 4PS2G 1011 6/99 ( PARTICLE SIZE DISTRIBUTION AND PHYSICAL PROPERTIES ) [ 

LIQUID LIMIT (%I  v) GRAVEL(%) 80.2 
PLASTIC LIMIT (%I SAND(%) 18.4 d s ?  
PLASTICITY INDEX FINES (%) 1.4 

I CLAY COARSE FINE COARSE( M ~ I U M  I RNE SlLT 

ORAVEL I SAND ANES 

SOIL CLASSIFICATION: 
v) 0 ---...._._.-...-._-_...._.....___....__.._ 

s SILT I % )  
GP - Poorly Graded Gravel with Sand 

CK 
LL 

. .  ....... ;.................................. 
CLAY(%) 

I COEFF. UNIFORMITY (CUI 3 -2 

3' 1 2' I 1.5' I 1. I 314. I 112" I 3/13" I g4 I #8 I #le  I #30 I t6a 1 #loo I moo 
PERCENT PASSING SIEVE SIZES (mm) 

75 1 50 37.5 25 lS 12.5 I 9.5 14.75 2.38 1.18 (0.60010.300 6.15010.075 

100 I 100 100 100 100 81 I 81 I 20 5 3 I 2 I 2 2 1  1 

~~ 

I COEFF. CURVATURE ICc) 1.1 5 

THAN HYDROMETER 
PARTICLE DIAMETER (mm) 
0.050~0.020~0.005~0.002 0.001 

I I I 

. -  .--. -~ - .- ~~~ 

PERCENT PASSING U.S. STANDARD SIEVE SIZES AND NUMBERS I PERCENT FINER 

_ _ _ _ _ ~  -~ ~ 

NOTES: Before Acid Bath - PH4 



~~ ~ 

10/16/99 SAT 15304 FAX 770 645 6570 

A=- G EO SYNTEC CONSULTANTS - -  - Geornechanica and Environmental Laboratory 
' Atlanta, Georgia 

-~ 

GEOSYh'TEC GEMT LAEl 

FIGURE 
FERNALD OSDF-OWION YEAR 1 PROJECT: 

PROJECT NO.: GQ0409 

@lo10 

LAB. SAMPLE NO. 99J23.. 
SAMPLE DEPTH (ft) 

D 

PLASTIC LIMIT (%) 
PLASTICITY INDEX FINES (XI 

L I 
7 

I 

GS FORM: 
4PS2G 10116193 

ASlTA C 138, D 2487 
D 3042 AND D 4318 

( PARTICLE SIZE DISTRIBUTION AND PHYSICAL PROPERTIES ) ( 

100 

80 

80 

76 
c 
X 
0 .g 60 

2 

E 
6 60 

c 
$ 4 0  
u 
U 
k! 
30 

20 

10 

0 

I U h Y  COARSE FINE corn= U ~ I U M  RNE SILT 

ORAVEL SAND FINES 1 8 

GRAVEL ( % I  79.9 LIQUID LIMIT ( % I  I cnl SITE SAMPLE ID LCSIII-6 I 

I . .  

COEFF. UNIFORMITY (CUI 3.2 

THAN HYDROMETER 

NOTES: After Acid Bath- PH4 
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I 
1: I A M  E:= 

( m n )  fiE's,E NC. I 

. . .  '3.74.. , . 

. . . . . .  q,$*. 3. . . . . . . .  

. . . .  9k 6 . . . . . .  

. . . . . . .  9.9 * .I 

. . . . . . . . . . . . . . . . .  9 . 4 ~ 6 " " '  
" 

. . . . . . . . . . . . . .  



n 1- 
-w -- GEOSY NIT, c Co N s u I;IX NTS - I  - 

BOULOERS COEBLES GRAVEL SA110 fit IE 

SILT S17ES I CI A Y  SI2ES COARSE I FltiE -4 MEI)IUII ]y-l- 
- 

U.S. STANDRARD SIEVE SIZES 

FLUOR DANIEL 

3-In. 
2-In. 'm 
1 -in. 
3/4-1n. 
1/2-1n. 
3/8-ln. 
t.10. 4 

110. 

- 
ijiixm- 

\ 

PARTICLE SIZE DISTRIBUTION AND SOIL CLASSIFICATION TEST RESULTS (ASTM C 136/D 422)  (ASTM D 2487) 

f00 
too 
Jm 
f00 
I O 9  
79.9 
Sq.5 

2: 
1.4 

CURVE COEFFICIENTS: (C,,) (C,) 

I00 

80 

60 

40 

20 

1000 I O 0  10 t 0.1 

GRAIN DIAMETER IN MILLIMETERS 

0.01 0.001 

+ 

__ - SOIL CLASSIFICATION (ASTM D 2487): 

hTTERBERG LIMITS 

LL) . . . . . . . . . . . . . .  

PI.). . . . . . . . . . . . . .  \ 
SIEVE RESULTS 

SIEVE SlZElX FINER 

YDROMETER RESULTS 

PARncLr MA. x r t m  I 
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.0/16/99 SAT 15:02 FAX 770 645 6570 GEOSYNTEC GEMT LAB @I 003 

Specimen Specinicn Initial Conditions 

Number Dry Unit Weight Moisture Content 

(PCO (“4 

1 114.9 0.5 

f 

Geotechnical, Environmental and Material Testing Laboratory - A division of GeoSyntec Consultants Laboratories l n  

Gradient Range Hydnulic 

Conductivity 

(-) ( c d s ) .  

0.1 1 - 0.37 G.jE+O 

Project Namc: 

Project Nunibcr: 

Client Projcct Number: 

Client/Site ID: 

Sample Number: 

Matcnal Type: 

ExpcdSpecif ied Value: 

Date Received: 

RIGID WALL PERMEABILITY TEST 
ASTM 2434 

FERNALD OSDF PHASE1 1 

GQ0409 

pS111-7 
~ 

I99J24 

IGRAVEL 
I 1 
lQlSl99 

- - 2 7 3 8  

Nores: 

TestedlChecked by: p77- Date: / 0- a- Sq Approved by: &T Date: /JI/.r-prF. 



:0/10/99 SAT 15:05 FAX 770 645 0570 GEOSYNTEC GEMT I A 3  @I 011 

I 

B 

B 

ID: LCSLLI-7 7 
FERNAU) OSDP-OPTION YEAR 1 

Project No.: GQ0409 

-- GEOSYNTEC CONSULTANTS 
I.- hrncahanics and bvlranniental - --ry 

w 

Various Test Standard SOIL INDEX PROPERTIES Y Fiwe 1 
A$ RECEIVED MOISTURE CONTENT 

ASTM D 2216 
ASTM D 4643 I7 
Moisture Content (%): 

SPECIFIC GRAVlTY 

ASTMD 854 
ASTM C 127 0 
Specific Gravity (-): 

S O L  ORGANIC CONTENT 

ASTM D 2974 
Organic Content (oh); 

ATTERBERG LXRnTS 

ASTM D 43 18 
Liquid Limit (U, %): 
Plastic Limit (PL, %): 

Plasticity Index (PO: 

70 

60 

50 

40 

30 

20 

10 

0 

SOIL pH 

ASTM D 4972 D: 
EPA MET. 9045 0 
PH: (with distilled-deionized wazer) 
p H  (with 0.0 1 M CaClz SOlUtiOn) 

I 
r 

I 

CARBONATE CONTENT 

0 ASTM D 4373 

ASTM D 3042 a ( s c c f i g ~ s )  
cybonate Content (“YO): 0.1 

0 10 20 30 40 50 60 70 80 90 100 
Liquid Limit 

Tote(s): HCL acid bath soludon adjusted to pH4 as rquested by the client. 



~~ 

:0/16/99 SAT 15:05 FAX 770 6 4 5  6570 GEOSYNTEC GEMT LAEl @I 012 

l! 
9 
2 COBBLES 

\ \  

I YlT CLAY COARSE FINE COARSE MEDIUM RNE 

ORAVn I SAND RNES 

FIGURE G EO SYNTEC CONSULTANTS 
Atlanta, Qeotgie 

FERNALD OSDF-OPTION YEAR 1 
Geomoohsnioc and Environmental Laboratory 

DOCUMENT NO.: 

- 

SITE SAMPLE ID LCSIII-7 LIQUID LIMIT ( % I  
LAB. SAMPLE NO. 99J24. PLASTIC LIMIT (%) 
SAMPLE DEPTH (ft) PLASTICITY INDEX 
SOIL CLASSIFICATION: 

GP - Poorly Graded Gravel 

GS FORM: ASTM C 138, D 2487 r-) 4PSPG 10/16/aa ( ) ( D 3042 AND 0 4318 PARTICLE SIZE DISTRIBUIlON AND PHYSICAL PROPERTlES 

GRAVEL(%) 88.6 
SAND(%) 9.6 

~J ........................................... RNES (%) 1.8 s SILT ( % I  
CLAY(%) 

COEFF. UNIFORMITY (CUI 2.5 

.......................................... 
LL 

U.S. STANDARD SIEVE SIZES AND NUMBERS 
12- e- 5- 3' 2- i . f i ' i -314* i i t *ae-  w #io #to #40 #60 #iw xzw 

100 

0 0  

80 

70 
I- 
I 
0 5 60 
5 60 z 
LL 
F 
$40 

a 
30 

& 

E 

20 

10 

0 
100 

~ 

10 1 0.1 
GRAIN SIZE Imm) 

-- 2 7 3 8  

~ 

0.01 0.001 

0 

10 

20 

30 
3 
9 

49 2 
& 
K 

60 

0 '  
0 

00 5 
2 

70 

80 

90 

100 

THAN HYDROMETER 

NOTES: Before Acid Bath - PH4 



:0/16/99 SAT 15:05 FAX i i 0  045 0570 GEOSYNTEC GEMT LAB @I 013 

- G EO SYNTEC CONSULTANTS 
' L  

-Goomechanics end Environmsntel Laboretow 
Atlanta, Georgia B 

B 

B 

FIGURE 
FERNALD OSDF-OPTION YEAR 1 

PROJECT NO.: GQ0409 
DOCUMENT NO.: 

SITE SAMPLE ID LCSIII-7 
LAB. SAMPLE NO. 99J24.. 

\ / \  d 
GS FORM: (-) 4PS2G 1011 8/99 

ASTM C 136. D 2487 
D 3042 AND b 4318 

1 

I 
( PARTICLE Saf DlSTRlBUTlON AND PHYSICAL PROPERTIES [ 

LIQUID LIMIT (I) v) GRAVEL(%) 88.3 
PLASTIC LIMIT (96) SAND(%) 9.8 

- 1 0  I 

U.S. STANDARD SIEVE SIZES AND NUMBERS 
12' 6' 6' 3' 2' 1.5' 1'3/4"112'3/8' #4 # I O  920 XOO ~ 6 0  #lo0 

SAMPLE DEPTH (ft) PlASTlClTv INDEX O C  v) 3 
SOIL CLASSIFICATION: 

-- 2 7 3 8  

........................................... FINES (%) 1.9 
SILT (X) 

100 

90 

80 

70 
I- 
I g BO 
> m 
E 60 

l- 
E- 
8 40 

E n 
30 

20 

10 

PERCENT PASSING U.S. STANDARD SIEVE SIZES AND NUMBERS 

I QAY COARSE FINE COARSE MEDIUM RNE SILT e 

I RNES ORAML SAND 

PERCENT FINER 

75 50 37.5 25 

....................................... I E l  CLAY(%) 

49 12.S 9.5 4.75 2.36 1.18 0.600 0.300 

. .  

COEFF. UNIFORMITY (CUI 2.5 

NOTES: After Acid Bath- PH4 4 B O 0 3 0 6  
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. . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . .  

. . . . . . . .  

. . . . . . . . . .  

. . . . .  

. . . .  . . .  

p . 1  
53.8 

/', 6 

. . . .  

. . . . . . . . . .  

. . .  

. . . . .  

I 
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CURVE COEFFlClEEl 1s: ( C,l )  (C,) 

- -- -- G E OSY NIT c Co NS IJ IXA NTS 

100 

a0 

60  

40 

20 

3‘ 2’ 1-3/4‘ 3/1 3- 4 

I 000 I O 0  I O  1 0.1 

GRAIN DIAMETER 114 MII-I.IIAETEI?S 
1 

___--- ___ SOIL CLASSlFlCAnON (ASTM D 2407): G p  

ATTERBERG LIMITS 



0 / 1 6 / 9 9  SAT 15:02 FAX 770 645 6570 GEOSYNTEC GEKC LrlB @I 004 

Spccimcn Specimen Initial Conditions 

Number Dry Unit Weight Moisture Content 

(PCO (%I 

r \ 

Geotechnical, Environmental and Material Testing Laboratory 

a A division of CeoSyntec Consultants Laboratories 
\ -  

Gradient Range Hydraulic 

Conductivity . .  
(-) ( C d S )  

Project Name: 

Project Number: 

Clicnt Projcct Number. 

ClientlSite ID: 

Sample Numbcr: 

Material Type: 

ExptxtcdlSpecified Value: 

Date Received: 

1 114.2 0.3 0.20 - 0.40 

IUGID WALL PERMEABILITY TEST 
ASTM 2434 

4.7E+O 

FERNALD OSDF PHASE1 1 

GQ0409 

LCSIII-8 

99J69 

GRAVEL 

10/1 1/93 I 

2 7 3 8  

Notes: 

000309 

TestecUChccked by: Hr Date: IO- /2 - / Approved by: $f Datc: 0 - j r - q  



:0/16/99 SAT 15306 FAX 770 645 6570 GEOSYh'TEC GEMT LhB @lo14 

Sample ID: LCSIII-8 
P W O ~  N ~ c :  REJXNALD OSDF-OPTION YEAR I 

r -- GEOSYNTEC CONSULTANTS 
m- Gtoniechadcs and Enviruhmcntnl - Labuhltory 

P 
Various Test Standards) < SOIL INDEX PROPERTIES 

AS RECEIVED MOISTURE CONTENT DRY UNIT WEIGHT OF UNDISTURBED SAMPLE 

ASTM D 4643 ASTM D 2937 
Moisture Content (oh)); Dry Unit Wagh ('ya PCQ. 

SPECIFIC GRAVITY SOIL pH 

ASTM D 4972 0 
EPA MET 9045 
pH: (with distilleddeionized water) 

ASTM D 854 U 
ASTM C 127 0 
S M k  Gravity (-). pH: ( ~ t h  0.01 M CaC12 Solubon) 

SOIL ORGANIC CONTENT CARBONATE CONTENT 
ASTM D 4373 

Organic Content (%); Carbonate Content (%): 

ATl'ERBERG LIMITS 

ASTM D 43 18 
Liquid Limit (u, %); 

Plasticity Index (PI): 
Plastic Limit (FLY YO): 17 

3 
3 
b. - 
-3 

E 

70 

60 

50 

40 

30 

20 

10 

0 
0 10 20 30 40 50 GO 70 80 90 100 

Liquid Limit 

~~~ ~~~ ~ 

NOMS): HCL acid bath solulion adjusted to pH4 as requested by the clicnt. 



:0/16/99 SAT l5:06 FAX 7 7 0  6 4 5  6570 GEOSYNTEC GEMT LAB @I 015 

R 

; 

B 

D 

B 

COARSE FINE COARSE MEDIUM I FINE I s i u  CLAY COBBLES I 04NQ FINES GRAVEL 

- FIGURE 
FERNALD OSDF-OPTION YEAR 1 I G EO SYNTEC CONSULTANTS PROJECT: -- 

, -GGoornechania, and Environmantal Laboratory PROJECT NO.: GQ0469 
Atlanta, Georgia DOCUMENT NO.: 

L i :-I( 4PS2G 1011 8/80 PARTICLE SIZE DlSTRlBUTlON AND PHYSICAL PROPERTIES ) [ ASTM C 138, D 2487 
D 3042 AND 0 4318 

GS FORM: 3 

I 

100 

90 

8 0  

70  
F 
I 
0 
60 

2 

$ 
E 60 

+ 
40 

5 n 
30 

20 

10 

0 

10 

10 

20 

30 I- r 

40 i$ 
2 
E 

s 
80 5 

G 

60 
4 

70 E 

80 

90 

100 

....................,.._ 
GP - Poorly Graded Gravel with Sand 

THAN HYDROMETER 

NOTES: Before Acid Bath - PH4 QBoo311’ 
do 10,699 



:0/16/99 SAT 15:07 FAX 770 045 0570 GEOSYNTEC GEMT LAI3 @i 010 

SITE SAMPLE ID LCSIII-8 f LIQUID LIMIT ( % I  
LAB. SAMPLE NO. 99J69.. PLASTIC jLlMlT ( % I  
SAMPLE DEPTH (ft) PLASTICITY INDEX 

I 

SOIL CLASSIFICATION: i 

FERNALD OSDF-OPTION YEAR 1 

ASTM C 136. b 2487 
D 3042 AND 0 4318 

GRAVEL(%) 83.3 
SAND (961 15.4 - d Z  .$$ FINES (%) 1.3 .......................................... 9 SILT (%I .......................................... 

U.S. STANDARD SIEVE SIZES AND NUMBERS 
12- 8' 6' 3' 2' 1.6- 1'314'112'318' X 4  #IO a20 X 4 0  .80 8100 lZ00 

- 2 7 3 8  
100 

80 

80 

70 
c 
J; 

60 

2 

h 
5 w 40 

2 

E 60 

30 

20 

10  

0 

0 

70 

20 

30 I- 
I 
(3 

5 
40 > m 

a 
60 

z 
50 5 

UI 
0 z 

70 E 

80 

so 

100 

NOTES: After Acid Bath- PH4 
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. . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . .  

7 7 ,  6 
7 %  4 

. . .  . .  

. . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . .  

. . . . . . . . . .  

f oGz~C,mnc CCNSULTMTS FILE NO. Z-IL-PUS 



c PARTICLE SIZE DISTRIBUTION AND SOIL CLASSIFICATION TEST RESULTS _ _ _ _ _ _ _  (ASTIA C 136/D 422)  (ASTM D 2487) 

PROJECT: ON-SITE DISPOSAL FACILITY (OSDF) - 

LOCATION: FERNALD, OHIO PRO,IIICT b l O . : ~ 1 ) 4 ~ %  T A S K  NO.: 0 4 .  1 
P h a s e  I 9 9 P  D ESCRl P TI ON : [ ) A  I I I :  -& clay Bc.t rnonlti year 

M A T E R I A L  TYPE:  -- SAMPIC 1\10,: ~~-~ Q A  10: &f 

[r w 
11. 

I- 
z 
111 u 
N 
111 a 

z 

CURVE COEFFICIENTS: (Ck,) ( C c )  

I O 0  

80 

60 

40 

2o 

L 

3-  7' I '  

I O 0  I O  I 0. I 0.01 0.01) I 

1 
I 

ov 
-4 
0 
00 

GRAIfd DIAMETER ItJ LIII.I.IIIE1EIlS 

SIEVE RESULTS 

SIEVE SIZE1 2 FINER 



~- 

. 0/21/99 TElU 10':59 FAX 770 645 6570 GEOSYNTEC GEHT LAB @I 002 

Geotechnical, Environmental and Material Testing Laboratory 

A division of GcoSyntcc Consultants Laboratories - D 

B 

~- ~~ ~ ~~ 

Spectmcn Specimen Initial Couditions Gradient Range 

Number Dry Unit Weight Moisture Content 

(Ff) (%I (-1 

I i 10.0 0.7 0.05 - 0.30 

Hydraulic 

Conductivity 

( C d S )  

5.4E+O 

Project Name; 

Project Number: 

Clicnt Projcct Number: 

CIidSitc ID: 
Sample Number: 

Material Typc: 

Expected/Spccificd Value: 

Date Received: 

- 
RIGID WALL PERMEABILITY TEST 

ASTM 2434 

FERNALD OSDF PHASE I1 

GQ0403 

LCSITI-9 

33J139 

GRAVEL 

1 O I ~ O / ~ Y  

2 7 3 8  

Notes: 



11/09/99 TliE 18:lO FAX 770 6 4 5  6 5 7 0  G E O S Y N i C  GEMT WB a 002 

SPECIFlC GRAVITY 

ASTM D 854 0 
ASTM C 127 0 
Specific Grnvity (-). 

B 

D 

D 

SOIL pH 
ASTM D 1972 0 
EPAMET 9045 

PH. (with distdled-deionized water) 

(with 0.01 M CaCL solution) pH: 

Sample LbS.mplc Moisture DryUlur Spccilic Soil pH orgmc m o *  

m N u m b  Went WOI@ Grnvity (water) (CACI,) Contant hlW1 

(-1 (-1 (%) ("/I (-1 (W (pet) 

0.2 LCSITJ-9 993139 

SOIL ORGANIC CONTENT 

AUm-hwg Limb 

PL PI u 
(%) (YO) (-1 

ASTM D 2974 
Organic Content (YO): 

ATTERBERG LIMITS 70 

ASTM D 43 18 
Liquid Limit &L, Yo): 
Plastic Limit (l'L, YO); 
Plasticity Index (PI): E 

P 
1 
U 

60 

50 

40 

30 

20 

10 

0 

CARBONATE CONTENT 
ASTM D 4373 I ASTMD3042 (scciigures) I 
Carbonate Conccnt (%)): 



~ 

GEOSWTEC GEMT M @I 003 11/09/99 TlE 18:lO FAX 770 645 8570 

COARSE FINE COARSE MEDIUM RNE SILT CLAY I 
GFlAML SAND FINES I - I  I COBBLES 1 P - 

RGURE G EO SYNTEC CONSULTANTS PROJECT: FERNALD OSDF-OPTION YEAR I 
Goomechanics and Environmental Laboretory PROJECT NO.: GQ0409 

Atlenta, Georgia II DOCUMENT NO.: 

SITE SAMPLE ID LCSIII-9 LIQUID LIMIT I%) 
LAB. SAMPLE NO. 99J139. PLASTIC LIMIT (XI 
SAMPLE DEPTH (ft) PLASTICITY INDEX 
SOIL CLASS1 Fl CAT1 ON : 

- 
a GRAVEL (%) 88.4 

SAND(%) 10.6 
FINES (%) 1 .o ........................................... 

SILT (%I  .......................................... 
GP - Poorly Graded Gravel CLAY(%) LL 

COEFF. UNIFORMITY (CUI 2.6 

THAN HYDROMETER 

NOTES: Before Acid Bath - PH4 
00031' 

All rr,9,4q 



11/09/99 TLiE 18:lO FAX 5 7 0  645 6570 GEOSYNTEC GEM" LAB @I 004 

SITE SAMPLE ID LCSIII-9 LIQUID LIMIT {%I 
LAB. SAMPLE NO, 99J139.. PLASTIC LIMIT ( % I  

6 

G EO SYNTEC CONSULTANTS FERNALD OSDF-OPTION YEAR 1 
-Geornechan~oe and Environmental lnboratoty 

-- 
-'L 

Atlanta, Georaie 

(I) GRAVEL(%) 87.9 
SAND(%) 10.9 , A 0  

GS F O W :  ASTM C 136, D 2487 
D 3042 AN0 0 4318 

*-) 4PS2G 11/09/99 ( PARTICLE SQE DlSTRlBUTlON AND PHYSICAL PROPERTIES ) ( 

SAMPLE DEPTH (ft) I PLASTICITY INDEX 
SOIL CLASSIFICATION: 

GP - Poorly Graded Gravel 

U.S. STANDARD SIEVE SIZES AND NUMBERS 
12' 6' 5' 3' 2' 1.6' 1-3l4*'il2*3lV Ya a10 #20 M O  ,#6a Y1M) #2W 

Eb FINES (%) 1.2 .......................................... s .......................................... SILT (%) 

COEFF. UNIFORMITY (CUI 2.7 
COEFF. CURVATURE (Cc) 1-00 

CLAY(%) LL 

- - 2 7 3 8  
100 

90 

80 

70 
I- r g 60 
> 
m 

z 
t 
5 40 
V 

60 

y. 

if 
30 

20 

10 

0 

0 

10 

20 

30 
0 s 

=O 9 
40 > 

B 
m 

. o  
0 

60 5 
yl 
0 
K 

70  E 

80 

90 

100 
100 10 1 0.1 0.01 0.001 

GRAIN SIZE h m )  

COARSE FINE WARS MEDIUM FINE SILT I ClAY 1 
GRAVEL I SAND ' RNES 

PERCENT FINER 

NOTES: After Acid Bath- PH4 



NO. 57 STONE 



PROJECT NO.: GQ0409 TASK NO.: 0 4 * 1  LOCATION: FERNALD, 01410 

YEAR: DESCRlP TI ON: f W I €  = DATE: Ac/ar/ A? 

- - 
1- GEOSYNTEC CONSULTANTS I -  

I 

SITE 
SAMPLE 
NO. 

OFF-SITE LAE 
SAMPLE 

NO. 

SOURCE 
(LOCATION/DEPTH) 

TEST 
METHODS MATERIAL .TYPE VISUAL DESCRIPTION OA ID 

I -  
. . . . . . . . . . . . . .  - . . . . . . . . . . . . . .  *s-7 

I I f I  
. . . . . . .  

% \  I 1  

. . . . . . . . . . . . .  
\ \  ' I  

L \  \ I  

\ \  " 

t I  I /  

. . . . . . . . .  

. . . . . . . . .  

. . . . . . . . . . . . . . . . . . .  

. .  

. .  

. .  

. .  

. .  

. .  

. .  

. .  

. .  

. .  

. .  

. .  

. .  

. .  

I f  f/  I /  
. . . . . . . . . . . . . . . . . . . . .  . .  

. .  

. .  

. .  

. .  

. .  

. .  

. .  

. .  

. .  

. .  

. .  

. . . . . . . . .  
I t  I I  

. . . . . . . . . .  
' I  

. .  

. .  

. .  

. .  

. .  

. .  

. .  

. .  

. .  

. .  

. .  

. .  

- 
. . . . . . . . .  . . . . . . . . . . . . .  

\ \  ' I  

. . . . . .  
" \ I  

. . . . . . . . . . . . . . . . . .  
I. ( I  

I t  I 1  

. . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . .  

I \  I ' 
. . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . .  

ddl?. hfie+&. . . .  

. %f( .7+O . . . . . . . . . . . . . .  

t+k?f.+ .?. .?%?==A. . . .  

H! ?!. . mp. . . . . . . . . . . .  

d&&.q. . . . . . . . . . . . . .  

h.Jdsde . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . .  II CI 
I\ fl . . . . . . . . . . .  $5-7 

-7 '\ . CI 
h 4 

. . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . .  %7 
. . . . . . . . . . .  . . . . . . . . . . . . . . .  . . . . . . . . . .  c 

e 
c 

. . . . . . . . . .  

. . . . . . . . . .  . . . . . . . . . . . . .  

@GEOSWNTEC CONSULTANTS N NO. Z - 0 1 - S K  
.'4, 



- .- -- GEOSYNTEC CONSULTANTS c- 

LOCATION: FERNALD, OHIO PROJECT NO.: GQ0166 TASK NO.: 04.1 

MATERIAL TYPE: 5 7  s3b- QA ID: 

DESCRIPTION: PA- I? 

LABORATORY TEST SUMMARY REQUEST FORM NO. 

~~ ~~ 

parote forms ore reauired for eoch rnoteriol type and source. Strike out nonol licoble tests. NOTE: S' 
r 

SITE 
SAMPLE 
NO. 

,M3-3 . . . . . . . .  

*os 
. . . . . . . .  

. . . . . . . .  

. . . . . . . .  

. . . . . . . .  

3 
'3. ' . . ' 

3.. . . .  

$3. . . . .  

P 

... , 
'4 

L 

ATTERBERG 
LlMl TS 

rSTM D 4311 

COMPACTION 
ASTM D 698 

ASTM D 1557 
(or) 

PERMEABILITY 
ASTM D 2434(')  

ASTM D 5084(') 
(or) 

LO1 

rSTU 
251 1 

(Z) - - 
. . . .  - 
. . . .  

. . . .  

. . . .  

. . . .  

. . . .  

. . . .  

. . . .  

. . . .  

- 

GRAIN SIZE 

4CUMUL 
OUANT. 
PLACED 
APPRO) 

(r(r3) 

. . . . . . .  
/ 

. . . . . . .  

. . . . . . .  

. . . . . . .  

. . . . . . .  

. . . . . . .  

. . . . . . .  

. . . . . . .  

. . . . . . .  

- 

LL 

(9.1 - 
- 
. . .  
- 
. . .  

. . .  

. . .  

. . .  

. . .  

. . .  

. . .  

. . .  

- 

- 

PL 

- 
- 

. . . .  - 

. . . .  

. . . .  

. . , .  

. . . .  

. . . .  

. . . .  

. . . .  

. . _ .  

- 

'ASS, 
FAIL 

7- 
. . J . .  

I 
I 

' . I . .  
. . I . .  

I 
1 

. ' I . .  

. . I . .  
I 
I 

" 1 . .  
1 

. . . . .  

. . . . .  

. . . . .  

PASSING 
NO. 200 

SIEVE 
AS TM 

D 1140 

(%I 

MAX. 
DRY 
UNIT 
WT. 

(PCf) 

SOIL 
CLASS. 
ASTM 

D 2407 

MOIST. 
CONT. 
ASTM 
1 2216 

(7.1 

OPT. 
MOIST. 
CON 1. 

(W 

DRY 
UNIT 
w T. 

(PCf) 

SP. 
GR. 

ASTM 
3 854 

c 

. . . . . .  - 

. . . . . .  

. . . . . .  

. . . . . .  

. . . . . .  

. . . . . .  

. . . . . .  

. . . . . .  

. . . . .  

- 
IYDR. 

- 
. . . . .  
c 

. . . . .  

. . . . .  

. . . . .  

. . . . .  

. . . . .  

. . . . .  

. . . . .  

. . . . .  

- 

- 
1IEVE 

- 
- 
. . . .  - 

. . . . .  

. . . . .  

. . . . .  

. . . . .  

. . . . .  

. . . . .  

. . . . .  

. . . . .  

- 

HYDRAULIC 
COND'VITY 

(crn/sec) 

I . / %  IO' . . . . . . . . . . .  
-c 

. . . . . . . . . . .  

. . . . . . . . . . .  

. . . . . . . . . . .  

. . . . . . . . . . .  

' I  
. . . . . . . .  . I . .  
. . . . . . .  .N 
4 
cd 

. . . . . . . . . . .  

. . . . . . .  

D 464 

.4 fp. . . .  

. - )  C f  . . . . . .  

. . . . . . . . . .  

. . . . . . . . . .  

. . . . . . . . . .  

. . . . . . . . . .  

. . . . . . . . .  

. . . . . . . . . .  

. . . . . . . .  

?. 1 . . . .  - 
. . . .  

. . . .  

. . . .  

. . . .  

. . . .  

. . _ .  

. . . .  

. . . .  

- 

- 
. . . . . .  - 
. . . . . .  

. . . . . .  

. . . . . . .  

. . . . . . .  

. . . . . . .  

. . . . . . .  

. . . . . . .  

. . . . . . .  

e 
. . . . . . .  - 
. . . . . . .  

. . . . . . .  

. . . . . . .  

. . . . . . .  

. . . . . . .  

. . . . . . .  

. . . . . . .  

. . . . . . .  

. o..?. . . .  

. !?!3. . .  

. . . . . . . . .  

. . . . . . . . .  

. . . . . . . . .  

. . . . . . . . .  

. . . . . . . . .  

. . . . . . . . .  

. . . . . . . . .  

1.5- . . . . . . .  - 
. . . . . . .  

. . . . . . .  

. . . . . . .  

. . . . . . .  

. . . . . . .  

. . . . . . .  

. . . . . . .  

. . . . . . .  

127.5 
. . . . . . .  - 
. . . . . . .  

. . . . . . .  

. . . . . . .  

. . . . . . .  

. . . . . . .  

. . . . . . .  

. . . . . . .  

. . . . . . .  

COMMENTS: 

NOTES: (1) HYDRAULIC CONDUCTIVITY DETERMINED AT A HYDRAULIC GRADIENT OF ~. 
(2) HYDRAULIC CONDUCTIVITY DETERMINED AT AN EFFECTlVE CONFINING STRESS OF -. 
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0 9 / 0 2 / 9 9  THU 11:25  FAX 770 645 6570 GEOSYNTEC GEMT LAB @I 005 

- -- G EO SYNTEC CONSULTANTS 
M Geomechanics and Environmental Laboratory 

- FIGURE 
FERNALD OSDF-OPTION YEAR 1 PROJECT: 

PROJECT NO.: ~ ~ 0 4 0 9  

\ I L  

[-) ( PARTICLE SIZE DISTRIBUTION AND PHYSICAL PROPERTIES -) [ GS FORM 
4PS2 09/02/99 

ASTM C 136, D 422, D 2407 
D 3042 AND D 4318 

Y) 

2 COBBLES 
P 

100 

90 

80 

70 
I- 
I 
E 2 60 

E 50 z 

> a? 

LL 

I- 

u c 
ILI 
R 

5 40 

30 

20 

10 

0 

COARSE FINE COARSE MEDIUM FINE SILT CLAY 

GRAVEL SAND flNES 

0 

10 

20 

30 + 

2 

I 

4og 
a 
YI 

50 
U 
0 
0 

60 5 
UI 
0 

70 a 
% 

80 

90 

100 

SITE SAMPLE ID LDSIII-8 I LIQUID LIMIT (%) I GRAVEL(%) 99.5 

GP - Poorly Graded Gravel 

................... 
........................ 

NOTES: (/@5 9-2-99 

4300222 



0 9 / 0 1 / 9 9  WED 1 6 ~ 4 8  FAX: 7 7 0  6 4 5  6 5 7 0  GEOSYNTEC GEMT JAF3 m o o 2  

Pro,iect Niime: 

Prqiect Number: 

Clicnt Pro+xt k i i i i lm:  

Geotechnical, Environmental and Material Testing Laboratc --- A division of CeoSyntec (.:oilsuitants Laboratories 
\ -  

FERNALD OSDF-OPTION YEAR I 

GQn409 

RIGID WALL PER4MEABILITY TEST 
ASTM 2434 

' Material Type: 

Expected/Spccifi et1 Vi1 l tic: 

Date Rcceived: 

~ ~ ~- 

GRAVEL 

911 199 

ClicntISilc ID: ILDSIII-6 

Spccimcn 

Nurnbcr 

I 

Sainplc Nunibcr: [99101 

Spccimen Initial Conditions Gradient Range Hydraulic 

Dry l l n i l  Wcighl Moisture Content Conductivity. 

(PCl') (%) (-) ( C d d  

I27..5 I .5 0.05 - 0.28 1.1Et1 
h 

1 

e - 2 7 3 8  

Notcs: 

TestedKhecked by: r/3 7- Date: 9 11/94 Approved by: /S/q Date: ?I// 9 7 



( 9 / 1 5 / 9 9  WED 1 5 : 3 5  FAX i 7 0  645 6570 GEOSYNTEC GEMT LAB 014 

SPECIFIC GRAVITY SOIL pH 

n ASTM D 4972 
ASTM D 854 EPA h4ET. 9045 

ASTM c 127 pH: (with distilled-dcionizcd rvrttcr) 
Specific Gravity (-): pH: (with 0.0 1 M CaC& solution) - 

ATTJZRBERG LIMITS 

ASTM D 43 18 

Liquid Lh i t  (LL, %); 
Plastic Lilnit (PL, %): 

Plasticity 1ndc.x (PI): 

7 0 

60 

50 

40 

30 

20 

1 0 

0 

0 10 20 30 40 50 Gn 70 80 90 100 
Liquid Limit 



~ ~~ 

( 9 / 1 5 / 9 9  WED 15:36 FAX T i 0  6 4 5  65iO GEOSYNTEC GEM" L4B a015 

COARSE RNE C O A W  MEDIUM RNE SILT CLAY I ' P  9 COBBLES 
0 I SAND RNES GRAVEL 

FIGURE G EO SYNTEC CONSULTANTS FERNALD OSDF-OPTION YEAR 1 - Geomechsnics and Environmental Laboratory 

DOCUMENT NO.: Atlanta. Goorgie 
J 

GS FOFPJI: ASTM C 136. D 422. b 2487 
D 3042 AND D 4318 ( = )  4PS2 O W 1  1 lSB ( PARTICLE SIZE DISTRIBUflON AND PHYSICAL PROPERTIES ) [ 

I 

100 

90 

80 

70 
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0 
$60 
> 
rn 

5 60 z 
LL 
I -  

5 40 u 
p: 
n 
Lu 

30 

20 

10 
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10 

20 

30 c z 
b - 

40 ; 
m 
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s 

% 

60 
6 

60 
w u 

70 0- 

80 

90 

100 
100 10 1 0.1 0.01 0.001 

GRAIN SIZE [mm) 

................-...-... 
GP - Poorly Graded Gravel 

NOTES: Before Acid Bath - PH4 



@I 016 
( 9/15/99 WED 15:36 FAX 770 645 6570 GEOSYhTEC GEM" LAB 

P 
9 
0 
m 

D 

I) 

COARSE FlNE COARSE MEDIUM FlNE SILT CIAY 
U)BBLES 

GRAVEL I SAND RNES 

I FIGURE 
G EO SYNTEC CONSULTANTS 

Atlanta, Georgia 

FERNALD OSDFOPTION YEAR 1 - Georncchenics and Environmental Laboratory 

\ DOCUMENT NO.: 

-- - -  
GS FORM: (-) 4Ps2 owl 7/99 

AmM C 136. D 422, D 2487 
D 3042 AND D 4318 

( PARTICLE SIZE DlSTRlBLITlON AND PHYSICAL PROPERTIES 
I 

NOTES: Before Acid Bath - PH4 

000326 
J i  cl,/s;49 
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PARTICLE SIZE DISTRIBUTION AND SOIL CLASSIFICATION TEST RESULTS (ASTM C 136/0  422) (ASTM D 2487) 

CURVE COEFFICIENTS: (C,) (C,) 

I3OULOERS COBBLES GRAVEL SAtID FllIE 
- 

COARSE FINE COARSE MEOIIJII FlllE CI.AY sizrs SILT SIZES I 
U.S. STANDRAR0 SIEVE SIZES 

1000 

3- . 
7- 1 -  

I 
1 

-- I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

-- I 
I 

-- 

-- 

-- 

-- 

-- 

- L 
too 10 1 

100 200  

I 

SOIL CLASSIFICATION (ASTM D 2407): e 
'G tOSWtnC CCWlJLlAtl lS FILE tt0 2 - 1 6 - P S I  

0.1 0.01 

GRAIN DIAMETER IN  MILLIMETERS 

0.001 

ATTEREERG LIMITS 

(LL) . . . . . . . . . . . . . .  

(PI-). . . . . . . . . . . . .  

(PI) \ . . . . . . . . . . .  

SIEVE RESULTS 

3-11], 
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APPENDIX G 

FIELD MOISTURE/DENSITY TEST RESULTS 

........... 



- -  2 7 3 8  

COMPACTED FILL 



-.- 2 7  38  

NUCLEAR GAUGE 



FLUOR DANIEL - 

RETEST 
'ASS I FAIL 

I 

I 
I 

' " .  'I ' . .  ' 
. . . .  .I . . . .  

I 
I 

. . . .  I . . . .  
. .  . . I  . . .  

I 
I 

. " "I " .  ' 

. . . .  .I . . . .  

. . . . . . . .  

. . . . . . . . . .  

. . . . . . . .  

I J  

FIELD NUCLEAR MOISTURE/DENSITY TEST LOG (ASTM U 3017 A N I )  ASTM 0 2922)  

\ 

1 PROJECT: ON-SITE DISPOSAL FACILITY (OSDF) 

LOCATION: FERNALD, 01-110 
-__.-- PROJECT b10.:m0409 TASK NO.: 04-1 

DESCRIPTION: PHArE DATE: ~ O ?  day OF rnonlti 9 9  year 

. . . . . . . .  . . .  

. . .  . . . .  . . . . . . . . . . . . .  .'.?S:.'. !!: 1.. . .  . _ . .  

COMMENTS: 

. 1 

(SPECIFICATION REQUIREMENTS 

3 S C ' r 9 P ~ ' r ' r  MATERIAL TYPE: @/ / CLAY / OII IER: LIFT TIIICI(t4ESS @ C O M P A C T E D ) : C  
(CIRCLE arc) . 

95 MOISTURE RANG A S T M  D 698: @ B  c / ASTM r) 1557: A B c 
X COMPACTION: (CIIICLE ~ I E )  

I NUCLEA 

TEST t.10 L 
. . .  

ct -3 
CF-7.. . .  

ct-5.. . 
ct-.6. 

. . . . . . . . .  

. . . . . . . . .  

a,..... 
'0 
(3"'"' 

c. 

Q A  IO: 
up/ 

IIUCLEAR GAUGE SERIAL IJO. z0 92 COR. FACTOR: 
rh,KLna 3 9 r o  GAUGE TYPE: 

. . . . . . . . . . . . . . . . . . .  

PROBE 
DEPTtI/ 
LIFT 140. 

6 '' 
6 '' 
. . . .  

. . . . . . .  

. .3"  
8 /'. 
8 " 
8 /' 

. .  

LAB RESULTS 

'119.7, 
I 17.7 
125. I 

FhlC 
( % I  

10.2. 

12.2 

I / .  'L 

15.7 

I t .  8 

rs.  I 

FIELD lEST RESULTS 

WET 
lJNl T W T  

(I'CF) 

137.3  

--r-- 
---I--- 
'ASS1 FAIL 

P 
P 
P 
P 
P 
P 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

. . .  

. .  

RETEST 
NO. 

. . . . . . . . .  

. .  

. . .  

. . . . . . .  

1 
I 
N 
w 
w 
00 



SOURCE: c g L L  3 

X COMPACTION: 

s c ~ ~ l ' p ~ ~ ' ~  MATERIAL TYPE: @ / SUBGRADE / SUBBASE / CLAY / OTIIER: LIFT T I ~ I C I ~ N E S S ~ C O M P A C T E O ) : ~ ~  ' 
ASlM 0 690: @ B  C / ASTM D 1557: A B C 

+-3* (CIRCLE O l l E )  

? r  MOISTURE RANGE: -3  7- 
(CIRCLE O l l E )  

lEST NO 

, NUCLEAR GAUGE TYPE: T-/LdK ' Q p  ''O NUCLEAR GAUGE SERIAL NO. 2o 9;r 4 COR. FACTOR: N/A OA ID: *e 

C F  ? 
= F  % 
C P  9 

. . . . . . . .  

. . . . . . .  

. . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . .  . .  COMMENTS: 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . .  

ce  l o  . . . . . . . . .  

. . .  

TEST LOCATION 

soonf  S h c f 7 - w  Rrn 
. .+. .yo. .L!F.t.. . . .  

. .3.".9 .L!? . . . . .  

9 4  LIP* 

L f *  L l F T  

. . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . .  

. . . . . . . . . . . . . .  

. . . . . .  

PROBE 
DEPTII/ 
LIFT NO. 

8- rd 

8 " 
8 " 

. . . . . .  

. . .  

g 
. . . .  

. . .  

. . . .  

SAMPLE 
I4 0. 

R A - W  

LAB RESULTS 

12s. I 

I '  . .  

v 

FMC 

. .  

FIELD TEST RESULTS 

WET 
UNIT WT 

f 3 8 .  8 

1 3 3 . 9  
f 3G, o 

( 3 4 - g  . . . . .  

124. I 

I Z 1 . 8  
. . . .  . . . .  

>ASS] FAIL 

-I- 
. .  I .  . .  

f I  

P 

I 
I 
I 
I 
I 
I 
I 

-1- 

RETEST 
EIO. 

. . . .  

CF fo 
. . . . . . . . .  

.*'.-Y " ' 

. . .  .\. . . .  

. .  .N.. . 

-4 
0 

. . '00'. . 

. . . . . .  

RETEST 
'ASS1 F P  

'P ' ' I .  ' . . 

fl?l.. . .  

. . . .  . I  . . .  

I 
. . .  'I' . . .  

. . .  . . I  . .  

I 
I 

. . . .  I . . .  

. . . .  .I . . .  

. . . . . . . . .  



FLUOR DANIEL 
FERNA6DB ....... 

I '  . 
. . . . .  I ........ . .  . ( '  :.;' FIELD NUCLEAR MOISTURE/DENSITY TEST LOG (ASTM D 3017 AND ASTM D 2922) . .  : :I ;!.:.:; 

SOURCE: c3 sC#&p@/WGs 

7: COMPACTION: 

MATERIAL TYPE:@/ SUBGRADE / SUBBASE / CLAY / O ~ I I E R :  LIFT TI t l C l C N E S S ~ / C O M P A C T E D ) :  
(CIRCLE o t K )  . : . *,.';;,!:;-zq 

. , ' : I . . , .  :,,:..;) . . . . . . . . . . . .  I.'!,*:.! . 
9 5  MOISTURE RANGE: 03- 3 ASlM D 6 9 8 : D B  C / ASTM D 1557: A B C . . .  

(ClnClE O l l C )  

COR. FACTOR: OA ID: NUCLEAR GAUGE TYPE: r ~ K L t E G R  3 y 3 0  EIUCLEAR GAUGE SERIAL NO. 2 .8  800 
.,. 4 4 , 

TEST NO. 

FIELD TEST RESULTS .AB F 5ULTS 
WAX DRY 
UNIT wr 

(PCF) 

125.1 
ias. I 

PROBE 
OEPTII/ 
LIFT NO. 

RETEST 
NO. 

FMC 
(Z) 

TEST LOCATION 
J o v r H  SFe?-ru# 
OE .R P e  P 

s a  LIFT 

6* L f F r  

7+ Ltpr 

. . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . .  

bpb, L I P 7  . . . . . . . . . . . . . . . . . . . . .  

SAMPLE 
rw. 'ASS1 FAIL 

--I- 

t7 I 
.p. I . . . .  7 " 

g I' 
8" 
8 
t7 " 

. . . .  t? . . .  

(r (' 
8 'r 

. . . . . . . . . . . . .  

. . . . . . . . . . . . .  

. . . . . . . . . . . .  

. . . . . . . . . . . .  

. . . . . . . . . . .  

. . . . . .  

. . . . . .  

w-o?. , , . . 11. 0 C F  I t  

ce f 2  

......... 

......... 
cF '3 

CF I S  

c.?. . !6. 
L F  (7 
rr '  r. f g  

......... 

......... 

......... 

. . . . . . . . .  

. . . . . . .  

. . . . . .  

. . . . . .  19'- . .  L.r . . .  ~~.DF.-.,O 

(R4-.0.#. . .  f ' " " "  . . . . I  . . . .  

/7 
. . . .  I . . . . .  

I F  

r3s.c 

(29. s 
. . . . . . .  

. . . . . . . .  

lI.9 - 1 . . . . . . . . .  

f 3 0 . 3  
f3&. 4 
. . . . . . . . .  

CF /G  . . . . . . . . .  j02.2' 
3-j- /3 1 

I F  
P '  

I 
I 

. .?. -. . . .  +? 7. . . .  

/O" LIP7 . . . . . . . . . . . . . . . . . . . . .  
0 

[& . . . . . . . . . .  .$.r. r.7. . .  

' 3  4. I C f  I F  . . . . . . . . .  
13 3.3- 

... 

. . . . .  .. -,< 

. . . . . . . . . . . . . . . . . . . . . .  



/ 

FIELD NUCLEAR MOISTURE/DENSITY TEST LOG (ASTM D 3017 AND ASTM 0 2922) 

LIFT TtiICKNESS 

OA ID: A 

SOURCE: c3 S c R k # f l F & f  MATERIAL TYPE: @/ SUBGRADE / SUBBASE / CLAY / OTtIER: 

% COMPACTION: 95 MOISTURE RANGE: 0% 3 
(anaE o t t c )  

ASTM D 698: O B  C / ASTM D 1557: A B C 
(CIRCLE O ( t E )  

~ NUCLEAR GAUGE TYPE: TfzoKLlcn NUCLEAR GAUGE SERIAL NO. "- COR. FACTOR: IJ /R 

-1 ( PROJECT: ON-SITE DISPOSAL FACILITY (OSDF) 

I 

4- 

? I  
I 
I 
I 
I 
I 
I 
I 
1 
1 
I 
1 

'ASS1 FAIL 

P I  

LOCATION: FERNALD, OHIO PROJECT NO.: GQ0109 TASK NO.: 0% I 
DESCRIPTION: P . b s n  Z T  DATE: // day - O S  month -year ?7 

(SPECIFICATION REQUIREMENTS 

RETEST 
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.- 
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1 
Iv 
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C F  1 9  

c f  20 

. . . . . . . . .  
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0. . . . . .  
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CL? 0.. . . . .  

\ 

COMMENTS: 

. . . . .  

. . . . . . . . . . . . . . . . . . . . .  

PROBE 
DEPTtI/ 
LIFT NO. 

SAMPLE 
NO. 

osv F-10 
'\ 

.AB RESULTS 
dAX DRY 
UNIT W T  
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WET 
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'ASS I FA1 
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FIELD NUCLEAR MOISTURE/DENSITY TEST LOG (ASTM D 3017 AND ASTM D 2922) 

LOCATION: FERNALD, OHIO PROJECT NO.: GQ0409 TASI< NO.: 04e1 

LIFT THICKNESS LOOS /COMPACTED):I-~ '* 0 MATERIAL TYPE: @/ SUBGRADE / SUBBASE / CLAY / OTIIER: 
(CIRCLE WIE) 

SOURCE: * trc 

% COMPACTION: 75 MOISTURE RANGE: 0 ' 3 % A S N  D 698: @ E  C / ASTM 0 1557: A B C 
(CIRCLE W E )  

TEST NO. 

NUCLEAR GAUGE TYPE: 7RoK NUCLEAR GAUGE SERIAL NO. '- to ? a COR. FACTOR: OA ID: && 

c F t r  

Cf 2 7  

C f  L* 

C f  25 

C f t d  
C f 2 3  

c F  L8 

C f  t') 

C f  33  

. . . . . . . . .  

. . . . . . . . .  

Cf= 2 3  . . . . . . . . . .  

. . . . . . . . . .  

. . . . . . . . . .  

. . . . . . . . . .  

. . . . . . . . . .  

. . . . . . . . . .  
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It r t  t C  

. . . . . . . . . . . . . . . . . . . .  
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I f  t# 
. . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . .  

? A , .  (8 ' e  
. . . . . . . . . . . . . .  

'3 6 
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. . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . .  
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. .  00 
COMMENTS: 
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NO. 
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'ASS( FAIL 
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I .  P 

P ' f  
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RETEST 
NO. 

. . . . . . . . .  

C f =  2 3  

C F  t S  
. . . . . . . .  

. . .  

RETEST 
'ASS I FAIL 
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7 1  
. . . .  I . . . .  
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SOURCE: Ow / 7 X  MATERIAL TYPE: a/ SUBGRADE / SUBBASE / CLAY / OTHER: LIFT T I i I C K N E S S ~ / C O M P A C T E D ) : 8 L  

X COMPACTION: 9 5  MOISTURE RANGE: - 3% ASTM D 698: @B C / ASTM 0 1557: A 8 C 
-c (amE ONE) 

(CIRCLE WJE) 

. .  . .  . .  . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . .  . . .  

(NUCLEAR GAUGE TYPE: P- 3 +40 NUCLEAR GAUGE SERIAL NO. 7 9- 9 COR. FACTOR: -p//A OA to: 
7 

TEST NO 

c f 3  I 

C F  32 . . . . . . . . .  

CF .3.3 

. . .  

TEST LOCATION 

. . . . . .  
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. . . . . . . . . . . . . . . . . . . . .  
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RETEST 
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MATERIAL TYPE@/ SUBGRADE / SUBBASE / CLAY / OTHER: LIFT T t  IICKNESS ~ C 0 M P A C T E O ) : g "  SOURCE: ow 5 l7-g 
(nnciE arc) 

Z COMPACTION: 9 s  MOISTURE RANGE: ' 0  ASlM D 698: D B  C / ASTM D 1557: A B C 
(ctnciE arr) 

NUCLEAR GAUGE TYPE: Tbxcgn 3'q0 NUCLEAR GAUGE SERIAL NO. '- zov'' COR. FACTOR: .& QA ID: - 
TEST NO, 

Cf=?.Y. 
Cf  3s 
CP 3G 
. . . . . . . . .  

TEST LOCATION 

. . . . . . . . . . .  
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PROBE 
DEPTtI/ 
LIFT NO. 

LA8 RESULTS 
I A X  DRY- 
UNIT W T  
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If 9.7 
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. . . . . .  
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WET 
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'ASS1 FAIL 
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RETEST 
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I: 1- -- GEOSYNTEC CONSULTANTS I -  
\ / \  

FIELD NUCLEAR MOISTURE/DENSITY TEST LOG (ASTM D 3017 AND ASTM D 2922) 
/ 7 

PROJECT: ON-SITE DISPOSAL FACILITY (OSDF) 

LOCATION: FERNALD, OHIO PROJECT NO.: GQ0409 TASK NO.: 0401 

DESCRIPTION: pH& DATE: /s day o$ month 2 year 
. 

/ 

(SPECIFICATION REQUIREMENTS \ 
e SOURCE: op MATERIAL TYPE: @/ SUBGRADE / SUBBASE / CLAY / OTHER: LIFT THICKNESS 

(CIRCtE ONE) 
' r' 

% COMPACTION: ?5 MOISTURE RANGE: 0 * 3 'O ASTM D 698:BB C / ASTM D 1557: A B C 
fClRCLE ONE1 

NUCLEAR GAUGE crE' ''fQ4 NUCLEAR GAUGE SERIAL NO. b9'9 COR. FACTOR: IJ/A QA 10: 

5ULTS FIELD TEST RESULTS 
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LOCATION: FERNALD, 01-110 PROJECT NO.: GQ0409 TASI< NO.: 0 4 4 1  
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. . . . . . . . .  
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SOURCE: onqe MATERIAL TYPE: FILL / SUBGRADE / SUBBASE / CLAY / O T I - I E R : m  1 LIFT TIIICI(NESS ( L O O S E f i W Y B  ' ,*::c4T!q 
,. :.: :,, 1::. ;.;:,:j. 

.... , . : -?. - .y .  
(CIRCLE @It) 

: a .  .... :,.:. .... : . . .  . . (  ASTM D 690: @ B C / ASTM 0 1557: A B C 
(CIRCLE O l l E )  . . . . . . . .  

Z COMPACTION: MOlSlURE RANGE: f3Z 

NUCLEAR GAUGE TYPE: 7 Z d N  bIUCLEAR GAUGE SERIAL NO. COR. FACTOR: .A QA IO: .. .... 
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FIELD NUCLEAR MOISTURE/DENSITY TEST LOG (ASTM D 3017 AND ASTM D 2922) 

&ROJECT: ON- SITE DISPOSAL FACILITY (osor) 3 

LOCATION: PROJECl NO.: GQ0409 TASK NO.: 0 4 - 1  FERNALD, 01 110 

DESCRIPTION: f%fisE DATE: /7 day ~ 05 montti 99  year 
, 
SPECIFICATION REQUIREMENTS 

SOURCE: ' p 5  17k 

Z COMPACTION: 

NUCLEAR GAUGE TYPE: 7RoxLs:h '+ NUCLEAR GAUGE SERIAL NO 

\ 

3) MATERIAL (anctE ax) TYPE: a / SUBGRADE / SUBBASE / CLAY / OlI iER:  LIFT lt IICt(t4ESS @/COMPACTED):& 

MOlSlURE RANGE: 95 0 '3 % AS1M 0-0 C / ASTM D 1557: A B C 
(CIRCLE 011 

d f k  OA IO: H& - -  COR FACTOR: 

.I 

TEST NO 

. . . . . . . . . . . . . . . . . . . . . .  . .  . . . . . . . . . . .  COMMENTS: . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . .  . .  . .  . . . . . . . . . . . . . . . . . . . . .  
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'f r 52 
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. . . . . . . .  

. . . . . . . . .  

. . . . . . . . .  
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/ * L r F 7  . . . . . . . . . . . . . . . . . . . .  
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Z A  L I F r  
. . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . .  

PROBE 
DEPTIt/ 
LIFT NO. 

. .  

. .  

LAB RESULTS 

1 2 5 .  i 
. . .  

FMC 

FIELD TEST RESULTS 

(PCF) 

1 2 3 .  I 

129.01 

/ 3? .  3 
f 3 3 - 3  
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IF 
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RETEST 
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RETEST 
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\ 

FIELD NUCLEAR MOISTURE/DENSITY TEST LOG (ASTM D 3017 AND ASTM D 2922) 

PROJECT: ON-SITE DISPOSAL F A c i L i w  (OSDF) 

LOCATION: FERNALD, OHIO PROJECT NO.: GQ0409 TASK NO.: 0491 I DESCRIPTION: DATE: 1 day & montti P@ year 
\ 

{SPECIFICATION REQUIREMENTS \ 
I' 

MATERIAL TYPE: @' SUBGRADE / SUBBASE / CLAY / 07tIER: LIFT TI IICKNESS (LOOSE~~OMPACTED$&- 
(CIRCLE MJE) 
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LIFT NO. NO- ' (PCF) ( 

I I 

. . .  . . . .  . . . .  . .  w... .....I P '  . . . . . . . . . . . . . . . . . . . . .  I.,. . .  1%. 7?-..I It::.. .!22,6'. 

.r.% t'. .!. .'! !'. : !'. ......I.. 

. 

I 
. . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

' ' ' ' ' 'I' ' . . 

I 
I 
I"" 

I . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . .  m . . . . . .  . . . . . . . . . . .  

I 

. . . . . . I  

. . . . . .  . . . . .  . . . . . . . . .  . .  . . . . . . . . . .  . . . . . .  . . . . .  . . .  . . . . . . . . . . . . . .  . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . .  . . . . . . . . . . . . . . .  

I 

-J 

.a,..... 

I . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . .  . . . .  . . . . . . . . . . . . .  

. . . .  . . .  ns . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . .  . . .  

I . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . .  
. . . .  'I' . . .  I"" 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . I . . . . .  . . . . . . . . . .  . . . . . . I . . . . .  

II ' 1  4 ' I  I /  ./.V 
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w -- GEOSYNTEC CONSULTANTS - 
MATERIAL TYPE: FIL / SUBGRADE / SUBBASE / CLAY / OTHER: LIFT THICKNESS @/COMPACTED):Z 

"32 ASTM D 698:@ B C / ASTM D 1557: A B C 

d (CIRCLE ONE) 

c2 SOURCE: od - 5 J7-l 
(ORCLE ONE) 

% COMPACTION: MOISTURE RANGE: 

\ / 
FIELD NUCLEAR MOISTURE/DENSITY TEST LOG (ASTM D 3017 AND ASTM D 2922) 

PROJECT: ON-SITE DISPOSAL FACILITY (OSOF) 

E S T  NO. 

. . . . . . . . . .  

. .  

. . . . . . . . . .  

. . . . . . . . . .  

TEST LOCATION 

. &. .bwk".q 
'f (( '1 . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . .  

PROBE 
DEPTH/ 
LIFT NO. 

. . . . . . . . . .  

. . . . . . . . . .  

. . . . . . . . . .  

. . . . . . . . . .  

. . . . . . . . . .  

. . . . . . . . . .  

. . . . . . . . . .  

. . ,  

SAMPLE 
NO. 

. .  77-.q.. . .  
I /  

. . . . . . . . . . . . .  

. . . . . . . . . . . . .  

. . . . . . . . . . . . .  

. . . . . . . . . .  

LAB RESULTS 

OMC 
( 

1252 
- 
. . . . . .  

If 
. . . . . .  

. . . . . .  

. . . . . .  

. . . . . .  

. . . . . .  

. . . . . .  

. . . . . .  

. . . . . .  

AAX DRY 
UNIT WT 

(PCF) 

/zz*g . . . . . . . . .  
1 ,  

. . . . . . . . .  

. . . . . . . . .  

. . . . . . . . .  

. . . . . . . . .  

FMC 
(%I 

I I  .3 . . . . . . . . . .  

. . . . . . . . . .  

. . . . . . . . . .  

. . . . . . . . . .  

FIELD TEST R 

. . . . . . . .  

. . . . . .  

. . . . . . . . .  

. . .  

. .  

. .  

. . .  

iULTS 

PERCEN' 
COMPAC' 

. . . . . . . . .  

I 
'ASS1 FAIL 

p' . .I. . . . .  

P' I 
. . . .  .I . . . .  
. . . .  .I. . . . .  

. . . .  .I. . . . .  

I 
' . . ' 'I' ' ' ' ' 
. . . .  .I. . . . .  

. . . . . I  . . . . .  

I 
. ' ' ' ' I '  - - ' . 
. . . .  .I. . . . .  

I 

RETEST 
NO. 

. . . . . . . . .  

. . . . . . . . .  

. . . . . . . . .  

. . . . . . . .  

. . . . . . . . .  

. . . . . . . . .  

. . . . . . . . .  

. . . . . . . . .  

. . . . . . . .  

RETEST 
'ASS I FAll 

I 
I 

. . . .  I' . . . .  

. . . .  - 1 . .  . . .  

I 

:I. . .  .I . . . .  

u. .I.. . . .  

4 1  
i,. ' I  . . . .  

3-I . . . .  L 

. . . . . . . . .  

. . . . . . . . . .  ;;; . ' 1  I . . . .  

COMMENTS: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

I 

\ f r  

'CEOSWNTEC CWWLTANTS Flu NO.: 2-20-FNU CHECKED BY: SHEET NO. 1, O F L  
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-- - w -- GEOSYNTEC CONSULTANTS 
FLUOR DANIEL 

FIELD NUCLEAR MOISTURE/DENSITY TEST LOG (ASTM D 3017 AND ASTM D 2922) 

' PROJECT: ON-SITE DISPOSAL FACILITY (OSDF) 

LOCATION: PROJECT NO.: GQ0409 TASK NO.: 04. f FERNALD, OHIO 

<DESCRIPTION: /3HA5tE 2T DATE: 3 day - #? month T? year 

f s  P E c I FI c A TI ON RE QUI REM EN T s 
LIFT THICKNESS LOOSE COMPACTED):- CJ MATERIAL TYPE: @/ SUBGRADE / SUBBASE / CLAY / OTHER: 

(aRm ONE) 
SOURCE: ' f P  

Z COMPACTION: 9 s  

NUCLEAR GAUGE TYPE: T ~ z o K L f / t  3440 NUCLEAR GAUGE SERIAL NO. 2 0  9'79 COR. FACTOR: w / A  OA ID: Ahc 

MOISTURE RANGE: ASTM D 698: A @  C / ASTM D 1557: A B C 
(CIRCLE ONE) l 

TEST NO. 

/. 6 -  . . . . . . .  Ibl 
cc -IO . . . . . . . .  

. . . . . . . . .  

. . . . . . . . .  

. . . . . . . . .  

. . . . . . . . .  

. . . . . . . . .  

TEST LOCATION 
tdP6?/r T2J .AdP 

. . . . . . . . . . . . . . . . . . . . . .  

. . . . . . .  

. . . . . . . . .  

PROBE 
DEPTH/ 
LIFT NO. 

. . . . . . . . . . . . .  

. . . . . . . . . . . . .  

SAMPLE 
NO. 

"19- 'I +- . . . . . . . . . . . .  

9 5 - 1 ,  * . . . . . . . . . . . . .  

. . . . . . . . . . . . .  

. . . . . . . . . . . . .  

. . . . . . . . . . . . .  

. . . . . . . . . . . . .  

. . . . . . . . . . . . .  

L A B  RESULTS 

OMC 
(% 

r 2 . 2  

/2, 'L 

. . . . . .  

. . . . . .  

. . . . . .  

. . . . . .  

. . . . . .  

. . . . . .  

. . . . . .  

. . . . . .  

. . . . . .  

I A X  DRY 
UNIT WT 

i 2 2 , B  
. . . . . . . . .  

/ 2 t . g  
. . . . . . . . .  

. . . . . . . . .  

. . . . . . . . .  

. . . . . . . . .  

k: 6 . . . . . . .  

(1. I . . . . . . . . . .  

. . . . . . . . . .  

. . . . . . . . . .  

FIELD TEST RESULTS 

f 3 0 .  3 . . . . . . .  

/ 3 9 , 5 -  . . . . . . . . . .  

. . . . . . . . . .  

. . . . . . . . .  

UNIT ZTF WT COMPACT 
I RETEST RETEST 

'ASS( FAIL NO. PASS I FA11 
I I 
I 

!?. I . .  . . . . . . . . . . . . . . . . . . . . . .  I 
P I  I 

. . . .  I . . . . .  . . . . . . . . . .  . . . . . . I  . . . .  

. . . . .  1 . .  . . . . . . . . . . . . . . . . .  I . .  . . .  

I . . . . . . . . . . . . .  !!. . . . . . .  
. . . .  'I . . .  f I  
. . . .  I . . . . . . . . . . . . . .  m . . l  . . .  

. . . .  .I.. . . . . . . . . . . . .  w.. . I . .  . . .  

I I .I. 
. . .  I . . . . . . . . . . . . . . . . . . . .  1 . . . .  

I I ,  

. . . .  . . . . . . . . . . . . . . .  ' 1 . .  ., 
. . . . .  . .  

.r -  I 

. . . .  . . . . . . . . . . . . . .  g. "I ' . '  ' 

, - - STO'Ck PlLf 7 9 -  4 COMMENTS: .*. . .  .4. !! .? . . . . .  ?k!.  c.?! ! . . . . .  ?!. f-.?.c. . . . .  .e.<. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

c 6 
Ib 

* 
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GEOSYNTEC CONSULTANTS - 
SOURCE: StTE MATERIAL TYPE: @,/ SUBGRADE / SUBBASE /- CLAY / OTHER: LIFT THicKNEss @ c o M P A c T E D ) : i i Y  

Z COMPACTION: qsx MOISTURE RANGE: 53% 
(CIRCLE ONE) 

ASTM D 698: A @ C / ASTM D 1557: A B C 
(CIRCLE ONE) 

COR. FACTOR: 0 779 

\ 1 
FIELD NUCLEAR MOISTURE/DENSITY TEST LOG (ASTM D 3017 AND ASTM D 2922) 

I ( PROJECT: ON-SITE DISPOSAL FACILITY (OSDF) 

LOCATION: FERNALD, OHIO PROJECT NO.: GQ0409 TASK NO.: 04.1 I 

TEST NO. 1 TEST LOCATION 

Y.!dZ . . .  

. . .  IbJ. . .  

. . .  ?6.. . 

. . .  (66.. . 

. . . . . . . . . .  

. . . . . . . . . .  

. . . . . . . . . .  

. . . . . . . . . .  

. . . . . . . . . .  

I( 'I 'I 
. . . . . . . . . . . . . . . . .  

II b H 
. . . . . . . . . . . . . . . . .  

1 . . .  

. . . . . . . . . . . . . .  

. . . . . . . . . . . . . .  

PROBE 
DEPTH/ 
LIFT NO. 

K . 4  

. . . . . . . . . . . .  

. . . . . . . . . . . .  

. . . . . . . . . . . .  

. . . . . . . . . . . .  

. . . . . . . . . . . .  

SAMPLE 
N 0. 

Ikqq-4 . .  

It 

I 1  

. . . . . . . . . . . . .  

. . . . . . . . . . . . .  

. . . . .  

. . . . . . . . . . . . .  

LAB RESULTS 1 FIELD TEST R 

. . . . . . . . . .  

. . . . . . . .  

. .  

iULTS 
PERCENl 
COMPACl 

(%I 
.9.7..  

I 

+ 
. "1. . . . .  

dl 
J' 1 ' ' " .  . . . . I  . . . . .  

. . . .  .I. . . . .  

I 
' . ' . .I . ' . . 
. . . . I  . . . .  

. . . .  . I .  . . . .  

I 
. . .  ' I"-' 
. . .  .I. . . . .  

'ASS1 FAIL 

/ 

RETEST 
NO. 

. . . . . . . .  

. . . . . .  

. . . . .  

-7' 9 
.I.  

. . . . . .  R 

c3 
oil 

. . . . . . .  

\ 
. . . . . .  

. . . . . .  

RETEST 
'ASS I FAll 

I 
I 
I 

' ' . ' ' I '  . ' . 
. . . .  . I . .  . . .  

. . . .  . I . .  .... 
I 

. ' ' ' ' I '  . . ' ' 

. . . .  .I . . . .  

. . . . . . . . .  

-- 
0 ~ O M M E N T S :  .#.AN. .p(rl\y.b. 4'1 7 4 .  .~b.li$e.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. .  I CJ 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . I  I 
\ J 

'GfoSvNEc CONSULTANTS FILE NO.: 2-20-FNM SHEET NO. 1, O C L  
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l F  I ELD NUCLEAR M 0 I S 1 U R E / DE 14 S I T Y y  E S T L 0 G ( A S l I J  I1 30 I 7  At411 A S T L I  0 21)22) 

l A U  I l E S U l l S  FIEI.1) IE.51 R E S U l l S  
-1- 
'ASS1 TAIL 

SAMI'LE 
IIU. 

RETEST 
ASS 1 FAIL 

-L 
I 
I 

' ' _  "I _ . "  
. . . .  .I . . . .  

I 
I 

" " I " .  . 
. .  ,.I . . .  

. . . . . . . . . .  

. . . . . . . . . .  

TEST 110. RETEST 
t10. 

. . . . . . . . .  

. . . . . . . .  

. . . . . . . .  

. . . . . . . .  

- P 
P 
P 
P 

SF- 167 
cF-168 
. . . . . . . . .  

. . . . . . . . .  fiw7 . . . . . . . . .  

W-3/ 
77-4 
7 7 4  
? 9 -  P 
99 - B  

. . . . . . . . .  

. . . . . . . . .  

. . . . . . . . .  

COMLIEfIIS: , , 

. . . . . . . . . . . . . . . . . . . . . . . . .  . . . .  . 

-- __ - 
OCtoSrrtttc CO(lSUlIAlI1S f11E 110.: 7 - 7 O - f l l U  ClltLrclU IJC Q I E E  I 1 1 0 .  

~ ~~ -~ ~~ ~~ 
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' I  

J 

\ . '  1 ..... 2 '  . 
? hi 

.. 0 . , I  .:,\. . .  
:A.  

. .  .,., 4 . .  

( Iv 

..... .,,...... 
. .' !I 

.... ._ . . 
\ '-, 

' I  

N 13'1' 'I' A I< EN '1'0 11 A Y 



. 1 

F I E L D N U C LE A R M 0 I S T U R E / D E t4 S I ' r Y 7 E S I- L 0 G ( A S l h I  11 30 17 Af.II1 A S T M  0 2922) 

. . . .  

. . .  

PIIOUE 
I)EPIII/ 
11t-1 IIO. 

6'7 3 

99- Y I 
FIEI.1) 1E.ST RE'SUL IS 

WI 
U l l l l  W I  

( I ' C i  ) 
lEST 110 

el?$ 
~ . . I .  173. 
CW7Y 
W!?S 
. . . . . . . . .  

. . . . . . . . .  

. . . . . . . . .  

. . . . . . . . .  

c3 a< 
0 

~ ~ " ' ' ~ '  

i 
. . . .  

. . . . . . . . . . . . . . . . . . . . . . .  . . . .  

"GCOSWKC ~ o o s u i i ~ i r i s  r t i E  110: 7-7o-rtw 

- 

7 RElESl 
'ASS1 FAIL NO. 

-I- 
PI 

PI 
7: 

' I.' 
I 

w 
w 
cd 
00 

I 
I 
I 
I 
I 
1 
I 

--I 

RETEST 
'ASS I FA11 

-i- 
I 
I 

' ' .  ' ' I  . ' .  ' 
. .  .I . . . .  

I 
I 

' " "I " . .  
. .  . . I  . . .  

I 
I 

-I . . . .  
. . .  .I . . .  

1 

. . . . . . . . . .  

. . . . . . . . . .  

. . . . . . . . .  
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CORRELATION TESTING 



L 
/ 

SFECIFlCATlON REQUIEEMEN TS: \ 
I 

NO= CWNOER VCLUtdE ............ MEASURING THE HEGAT ... OIAMETE... ...... ECUAUY ...... 
POINTS. TO AN ACCLIRACY OF 0.01-in.. AN0 CALCUUTING VOLUME USNG A E 3 A G E  HEiGiiT AN0 OlAMEx?.  

(FiELD MOISTURE CONTENT - ASTM 0 2216 Q A  ID: DL6 

0 WT. OF TARE NO. - (gcms) 8.25 R WT. CF WAX?! = P-0 (grams) Llj. L 
p WT. OF WET SCIL h TARE (gams) WT. OF DRY SCIL = 0-0 (gram4 2-93.3 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
' 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

a WT. OF DRY soiL dc TARE (yams) 3oi.b T MOISTURE CONTENT = (R/S)X100 (4 .9 ,  
(PROCTOR EST DATA (WF-'O MAXMUM DRY UNIT HFT. (pcf) 'lf.7 OPTIMUM MOISTURE CONTENT ( X )  /38) 
/ 

A S N  0 2922 AND 0 3017 QA ID: 
Y 

COMPARISON WTH NUCLEAR GAUGE - 
. . . . . . . . . . . . . . . .  . . . .  . . .  . . . . . . . . . . . . . . . . . . . . . .  -92 !J .rl(P!STuRE. CONTENT, .(?), Wf. 

. . . . . . . . . . . . . . . . . . . . . .  (pc!): . (357 . .  v. .  . .  .OF:! .UN!?. F-. . . . . . . . . . . . . . . . . . . .  ( p c f l .  !! !? .y 
DELTA ORY UNIT WT. = F - V 0.7 DELTA MOISTURE CONTENT = T - U 0 9  3 

COMMENTS: . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  



- - FLUOR DANIEL -- GEOSYNTE c CONSULTANTS -I 

MATERIAL W E :  @/ SUeGXAOE / SUE@ASE / CLAY / O R E ? :  

Z CgMFACTlCN: q 3  UCISTURE CZNTENT RANGE: - 
TEST LOCATION: CF 102 E S T  NC.: CF -103 

( C R L C  WE) 

4 3  

NOE:  CWNOE3 VOLUME IS 0ETAINE3 BY MEASURING THE HEiGdT AND DIAMETE?, O f  FCUR ECUAUY SFACES 
POINTS, TO AN ACCilRACY OF 0.01-in.. A N 0  CXLC‘JUTING VCLLlME USiNG AVERAGE HEIGiiT AN0 

n 

f F i E L D  MOISTURE CONTENT - ASTM D 2216 Q A  IO: (2  
o w. OF TARE N o .  A- (Grams) R WT. CF W A F 3  = P-0 (grams) 474 8.q . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

WT. OF K T  SOIL h TARE (Grams) zd[q s WT. CF DRY sciL = a-o (grams) 286 I 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

a WT. OF DRY SO~L ~r TARE (grams) 2qd.g T MOISTURE CONTENT = (R/S)X100 (“-1 j6.L , 
(PROCTOR EST DATA j$ - $S-‘O MAXIMUM DRY UNIT WT. ( p d )  I15 CPTlMUM MOISTURE CONTENT (Z)  &] 

a 
/ 

AS?M D 2922 AND D 3017 QA ID: @ 
7 

COMPARISON WlTH N U C l E A R  GAUGE - 
. .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .c.c !??-. . .  Y. . . .  ,MOISTURE. CCNT!?, . . . . . . . . . . . . . .  . ( ? I . .  .??a. 

( p c f l , .  112.8 . . . .  

0 . 2  OELTA MOWURE CONTENT = T - U 0. + . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . .  . .  . .  . . . . . . . .  . . . . . . . . . . . . . . . . . . .  Y UNIT T T  UNIT WT. (PC!? G!:!. v. 
OELTA ORY UNIT WT. = F - V 

. . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  COMMENTS: 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

00494.11 
\ 6 



I - - 
-1 GEOSYNTEC CONSULTANTS - 

(ASTM D 2927) 8)  ~ 
DETERnlNATloN OF OefflTY mIvE C Y U m  
PROJECT: ON-SITE DISPOSAL FACILITY (OSDF) L L.13 

FLUOR DANIEL 

LOCAnON: FERNALD, OHIO PROJECT NO: GQ0409 TASK NO.: 04.1 

DESCRIPTION: DATE: d o y ~ k  month ! SOURCE: 0 d -5 ITG Q A  ID: 

8.2 R WT. O f  WATER = P-0 (grams) Jy. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . .  

p WT. O f  WET SOIL & TARE (grams) 3m.7 S WT. OF (grams) 30-3 .y 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

L 

SPECIFICATION REQUIREMENTS: 
h 

\ a  w. OF DRY SOIL & TARE (grams) 3\(.6 T MOISTURE CONTENT = (R/S)X100 ( x )  /l.2, 

fl  
ASTM D 2922 AND D 3017 QA ID: cd I 

COMPARISON WlTH NUCLEAR GAUGE - 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . .  . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . .  COMMENTS:, , . . , , 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . " . . 0 4 9 6 3  ...2 . . . . .  

L 
I 

@GEOSWTEC CONSULTANTS nu NO. 2-la-ooc CHECXEO et 



-- GEOSYNTEC CONSULTANTS J- Ji EisEB 1 
LOCATION: FERNALD, OHIO PROJECT NO: GQ0409 TASK NO.: 04.1 
DESCRIPTION: pHFllE 

SOURCE: 02-s ITE QA ID: 

DATE: E d a y J k !  month m9 year 

MATERIAL TYPE: FILL / SUBGRADE / SUBBASE / CLAY / OTHER: 

Z COMPACTION: %.6 
(0RLa.E ONE) +3 a/ 

MOISTURE CONTENT RANG€: - n 

TEST LOCATION: CF- cr.l TEST NO.: f F  - 9 5  

$74-I 2088 -9 
A CYLINDER NO. -VOLUME(') (cf) ~ . ~ ~ ~ f  D WEIGHT O f  WET SAMPLE = 8-C (Ibs) q.do 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . .  COMMENTS:, , 

B WEIGHT OF SAMPLE & CYLINDER T. 2686:k , , E WET UNIT WEIGHT = D/A (Ibs) 137.4 

C WEIGHT OF CYLINDER 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . .  . . . . . . . . .  . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . .  . . . . . . . . .  . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .I 



- - -- GEOSYNTE c CONSULTANTS - I 
SOURCE: Q A  ID: &f ) 
SPECIFICATION F7EQUlREMENTS: 

*-- I TEST LOCATION: CF- 14 7 It21 NO.: 
\ 1 

 FIELD TEST DATA - ASTM D ~ 3 7  CIA IC: fl 

o.033ss, 

I 

0 'KiGilT CF WET E A M F E  = 9-C  ( I ~ s )  zbx.t/ 

(Ibs) 1346 

5 @& 6q.z F D R Y  u w  WGGHT = ~ / l i - ( ~ / i o o ) ]  (pc!) F /I87 

A CYL!NGE? NO. -%ZVOL!JME(') (cf) 

@ WEIGHT CF SAMFEE' k CYUNO€? 4 (k$ z&z.d E 'KT UNIT WEIGHT = D / A  

C WEIGHT CF C R I N G E 3  

NOTE: C W N O E 3  VOLUME IS 0 8 T A l N E 9  6 Y  M E A S J R I N G  THE HEGdT AND OIAMETE3, OF FCUR ECUALLY F A C E 3  
POINTS. TO AN ACCURACY CF 0.01-in.. AND C A L C U U T l N G  VOLUME U S N G  AVE3AGE HEIGiiT AND O I A M E l e .  

/ 
I 

fF iELD MOISTURE CONTENT - ASTM 0 2216 QA IO: ,& 7 
0 WT. OF TARE NO. - 9 (Tams) 7.3 f? WT. CF W A Z 3  = P-0 (grams) 31. y 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

p W. OF WET SCIL b TARE (gams)  3 2 f 5  s WT. CF DRY SOIL =-0-0 (grams) 2 77.8 

a WT. OF DRY SOIL k TARE (grams) Z87.'( T MOISTURE CONTENT = (R/S)x100 (XI I .3. f~ 

PROCTOR TEST DATA 7 7 4  MAXIMUM DRY UNIT W. (pcf) 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

GPTlMUM MOISTURE CONTENT ( Z  

/ 

ASTM 0 2922 AN0 0 3017 QA IO: # 
T 

COMPARISON WlTH NUCLEAR GAUGE - 
. .EST.  YO,.  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  @-CY?. . .  !J . . .  .MolsTuRE. c?! . . . . . . . . . . . . . . . .  (7). . /q: a 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  S T  UNIT 'fl'. .(PC!) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  137*3 V DRY UNIT y. ( P C f ) ,  .!fV 

DELTA DRY UNIT WT. = F - V 1.7 DELTA MOISTURE CONTENT = T - U O - 6  
. . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . .  COMMEN 75: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

\ 9 

' G E O S ~ T E C  CCNSULTANK mE Ha 2-ra-ooc SHEET NO. 



I I 

'NET UNIT 'HEiGiiT = D/X (ika) 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . .  

F DEY UNIT 'KiGiiT = Efil-(T/100)] (FC!) C WEIGifT CF CYUNOET3 

I Z COMFACTICN: MCIS;UF?E CZNTENT RANGE: 2 3% I 

/ 3%0 
. . .  

1 TEST LOCATION: c-151 --- i t ~  I NC.: C - / S 2  

S S T  NO. . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . .  .Ccl.?r 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  WT UNIT WT. .(sc!) 133.6 

OELTA DRY U N I T  WT. = F - V 0. 7 

- 28 Y E .  CONT!?. . . . . . . . . . . . . . . . .  .(?).. 1 . .  :. . .  . . .  !J. . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  v DRY UNIT w. (pcf). . . .  !*I. 
DELTA MOISTURE CONTENT = T - U 0.3 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0.00.4 15. . . . . .  
?\ 



COMPACTED CLAY LINER AND CLAY WEDGE 



NUCLEAR GAUGE 



LOCATION: FERNALD, 01 110 PROJEC1 N O :  CQ0409 TASK N O :  0 4  * /  

SOURCE: OA) -97Zr MATERIAL (anctE otic) TYPE: FILL / SUBGRADE / SUBOASE / LIFT TI IICKNESS @&@&]:E 
ASlM 0 698. A I3 C / ASTM D 1557 A B C 

(CIRCLE O l l E )  6) de/( 2 h t 3 d  e ( 4 b . t  
9. COMPACTION: 9 5"A MOlSlURE RANGE: 0 +3 2 

FIELD NUCLEAR MOISTURE/DENSITY TEST LOG (ASTM 0 3017 AND ASTM D 2 9 2 2 )  

~~ 

TEST LOCATION 

LAB RESULTS FIELD TEST RESULTS 
PROBE 
DEPTII /  
LIFT NO. 

I SAMPLE 
110. 

RETEST 
NO. 

FMC 
(7.1 

RETESl  
'ASS I FA11 

I 
I 
I 

' . ' ' ' I  ' ' ' . 
. . . .  . I  . . . .  

I 

. . . . . . . . . .  

. . . . . . . . . .  

TEST NO, 
'ASS( FAIL 

-t- 
P . I .  . .  

P I  
3-! 
3 3  
.?I?. . . .  

.?:Y... . 

3-5 . . . . . . . . .  

L 4.  .- .C.lby."'+ 
L . 3  . . . . . . . . . . . .  .I . .  

.I? q 

. .j". . 

8" 
. . . . . . . .  8 '( 

8 

tq. 3 

1 
. . . . . . . . .  

. . . . . . . .  

. . . . . . . . .  

/ I  3 .7  

1 1 5 . 2  

f 16.0 
113.7 

. . . . .  cooij;.~ . . . . . .  C.5 

G. . . . . . . . . . . . . . . . . . .  
i 6.q. . cau .,. b% 

I f  
I 
I 
I 
I 
I 
I 

p . .  . I . .  i 
. .  

II 

. . .  ..I . . . .  

. . . .  . I . .  . . .  

I 
' - " I  ' ' . _  
. . .  . . I . . . .  

. . . . . . . . .  . . . . . . . . . . .  

. . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . .  

. . .  

I 



0 
€2 
P 

LOCATION: FERNALD, OH10 - ._ PROJECT NO.: CQ0409 TASK NO.: 04-1  

1 

FIELD NUCLEAR MOISTURE/DENSITY TEST LOG (ASTM D 3017 AND ASTM D 2922)  

L 
cym*5 r- 

MATERIAL TYPE: FICL / SUBGRADE / SUBBASE /a / OTIIER: LLIFT i t  ~ICI(NESS (@/COMPACTED):~C/O r, SOURCE: cz FfIyAC Gf?@D6 
( C I R C l t  air) 

% COMPACTION: PS MOISTURE RANGE: 0 AS1M 0 690: 0 0  C / ASTM 0 1557: A 5 C 
(CIRCLE ai[) 

, NUCLEAR GAUGE TYPE: 3 G ' P  r12b*'Icpl NUCLEAR GAUGE SERIAL NO. '- z0 COR. FACTOR: OA ID: b P  

TEST NO 

-3 -6 . . . . . .  

. . . . .  

. . . . . . . . . 

. . . . . . . . . 

. . . . . . . . . 

. . . . . . . . . 

. . . . . . . . . - 

TEST LOCATION 

t . .  

PROBE 
DEPTI1/ 
LIFT NO. 

8 " 

SAMPLE 
14 0. 

131 

,A5 RESULTS 
IAX DRY 
wii wr FMC 

( % I  
I 3. L 

FIELD TEST RESULTS 

WET 
UNIT WT 

(I'CF) 

133. I 

DRY 
Ut-IIT WT 

( P W  

I I G .  9 

PE RCE t4 T 
COMPACT 

(%) 

loo. 7 

'ASS1 FAIL 

I 
I 
I .  
I 
I 
I 
I 
I 
I 
I 
1 

RETEST 
NO. 

RETEST 
' A S S )  FAl l  

I 

I 
' ' ' ' 'I' . ' ' ' 
. . . . .I . . . . 

I 
I 

. ' .  . 'I ' - .  . 

. . . . . I . . 

. P I  . . . . . . . . 
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SOURCE: oq 9 6  * , /e MATERlAl. TYPE: FILL / SUf3GIIAr)E / SUDDASE /@/ OTIIER: I. IF T TI I I CK 1.1 E s s (LOOSE /C OM P A c T E D ):- 

ASlM 1, 690: @ U  C / 

QA ID: 

(CIRCLE alC) 

rn COR. FACTOR: 

X COMPACTION: 7- M 01 S 1U RE R AbJGE : 

NUCLEAR GAUGE SERIAL t l 0  I NUCLEAR GAUGE TYPE: 

. . . . .  . . . . . . . . . . .  . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . .  . . . . . . . . . . . . . . . . . . . . . . .  . . .  

TEST NO 

3 - 7  
.3.78.. 
. . . . . .  3Y 
.3$?. . .  

3-11 . . . . . . . . .  

. . . . . . . . .  

TEST LOCATION 

. . . .  

. . . .  

. . . .  

. . . .  =. 

. . . .  

1....;."i. . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . .  

&?thm;hg 
J . . . . . . .  : J  . . . .  

. . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . .  

PROBE 
DEPlII/ 
LIFT NO, 

SAM I'L E 
110. 

LAB RESULlS 

i 
FMC 
(9.1 

FIELD 1E.ST RE.SULTS 

PERCENT 
SASS1 FAIL 

RETEST 
NO. 

. . . . . . . .  

. . . . . . . .  

. . . . . . . . .  

. . . . . . . .  

. . . . . . . . .  

-r 11 
1 

RETEST 
'ASS(  FA11 

. . ' ' ' I '  ' . ' ' 

. . . .  . I . .  ... 
I 
I 

. . . .  I' . . . .  

. . . .  . I  . . . .  

. . . . . . . . . .  

. . .  I' . . . .  
. . . .  .I . . . .  
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1 
FIELD NUCLEAR MOISTURE/DENSITY TEST LOG (ASTM 0 3017 ANI) ASTM D 2922)  

f 

T 

TEST NO. 

LAB RESULlS FIELD TEST RESULTS 
PROBE 
DEP TI I/ 
LIFT NO. 

I 
'ASS1 FAIL 

SAMPLE 
110. 

PERCEtj RETEST 
NO. 

RETEST 
'ASS I FA11 

I 

TEST LOCATION OMC 
(9 . )  

COMPAC 
(%) - 

. . .  

F . . .  

. . . .  

7- 
P 

P PI 

9. !? 
:3-!4 . . 
em.. 
. . . . . . . . .  56/ 
+$z- . . . . . . . . .  

I 
I 

. . . . .  

. . . .  P' .I ' I .  . . . .  ' ' . ' 

I 
I 

. . . . . . . . . .  

. . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . .  

. .  

33%:: . .  L 1  /:%:-3' . . . . . .  

: j... .I. . I  
. . . . . . . . . . . . . .  

e?. . 

4 9 4  
49'- I . . . I  . " ' l ' / =  . . . .  

. . .  IF 

. . . . . . . . .  

3 -2 5- 
3.7 2 6 . . 

. . . . . . .  ? 

I 
' ' .  I ' . - '  

. .  I . . . .  

. . . . . .  

. . . . . . . . .  . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . .  . . . .  . .  . .  . . . . . . . . . . . . . . . . . . . . . . . .  . .  

I 
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' FLUOR DANIEL * GEUSY NTJZC CONS UI;~ANW 

~~ . 
SPECIFICATION REQUIREMENTS 

I .  

SOURCE: oq 5 MATERIAL TYPE: FILL / SUBGRADE / SUBBASE /m/ OTIIER: LIFT TIIICI(NESS ( L O O S E & - a W  

MOlSlURE RANGE: ASlM D 698: A U' C / ASTM D 1557: A B C 
(CIRCLE ax) G/ f l o i $ !  

COR. FACTOR: < m d q  QA ID: 

(CIRCLE oltt) 

7: COMPACTION: 952 
NUCLEAR GAUGE TYPE: %&'' "'! t4UClEAR GAUGE SERIAL t J 0 .  mi59 

TEST .NO. 

. .  5.3.95 
9-96 . . . . . . . . .  

. .  w-? 
3-98 . . . . . . . . .  

. .  ?:a. 

.5-.1.Q 
391 . . . . . . . . .  

. . . .  

TEST LOCATION 
PROBE 
DEPTII /  
LIFT NO 

. .  

SAMPLE 
NO. 

94- .sr 
79-s 

1 

LAB RESULTS 

OMC 
( 9 ; )  

// 5 

I#. 6 

i 

FIELD TEST RESULTS 

'ASS1 FAIL 
RETEST 

NO. 

. . . . . . . . .  

. . . . . . . .  

. . . . . . . . .  

. . . . . . . .  

. . . . . . . .  
f ir 

. ' - .  4. ' ' .  

. . . f ? Q ; .  

. .  .-. . .  

c, 
m' ' ' 

. . .  

# . 
RETEST 

' A S S \  FAll 

I 
I 
I 
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. . . .  .I . . . .  

. . . .  .I. ... . .  
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LOCATION: FERNALP, 01-110 I PROJECT NO.: G Q 0 4 0 9  TASI< NO.: 04#/ 

I 

TEST NO. TEST LOCATION 

. . . . . . .  p&. . 

ie.7 . .&kl/lP. 

. . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . .  I i  % y w f : :  ' @ !  

. . . . . . . . . . . . . . . . . . .  

PROBE 
DEPTII/ 
LIFT NO. 

SAMPLE 
1.10. 

LAB RESULTS 

OMC FMC 
( X I  

FIELD TEST RESULTS 

WET 
UlJl T WT 

(PCF) 

PERCENT I w y  
97/ P 

FAIL 

\ 

RETEST RETEST 
NO. PASS I FAIL 

I 
I 
1- 

03 
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' FLUOR DANIEL 
\ A. 

G ~ S Y  N'IW Co NS ULTA NTS 

FIELD NUCLEAR MOISTURE/DENSITY TFST I I)G (ASTM D 3017 AND ASTM D 2 9 2 7 )  

. . . . . . . . . . . . . . . . . . .  7 
. .  . .  . . . . . . . . . . . . . . . .  

COMMENTS: . :  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . .  . .  

~ . . . .  . - - .  --- _ _  _ _  
'PROJECT: ON-SITE DISTJOSAL FACILITY (OSDF) - 

LOCATION: FERNACD, OIHIO PROJECT NO.: GQ0409 TASI< NO.: 0 4 1  
DESCRIPTION: 

\ 

(SPECIFICATION REQUIREMENTS 

TEST NO 

. .3?13. 

.3:49. 
. . . . .  

. . . . . . . . .  

. . . . . . . . .  

. . . . . . . . .  

. . . . . . . . .  

. . . . . . . . .  

. . . . . . . . .  

TEST LOCATION 

. . . . . . . . . .  

. . . . . . . . . . .  

. . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . .  

PROBE 

LIFT NO. 
OEPTII/ 

. . . . . . . . . . . .  

. . . . . . . . . . .  

SAMPLE 
1-4 0. 

w-3 
1 

. . .  

LAB RESULTS 

. .  

FMC 
(Z) 

FIELD TEST RESULTS 

. .  

PERCEN 1 
COMPACT 

(s.> 

7 RETEST 
PASS1 FAIL NO. 
---I---, 
' f .  I . . . . . . . . . . . . .  41 . . . .  I . . . . . . . . . . . .  

. . . . I  . . . . . . . . . . . . . .  

. . . .  I . . . . . . . . . . . . .  

I 
. . . .  ..,._. , ' . ' . .  

. . .  I . . . .  ....I. . . . . .  

. . .  I. . . . .  .N . . . . .  

I . . . . . . . . .  -J 
' . .  I . - ' '  cd 
. . . . . . .  00""' . . I  
I 

RETEST 
'ASS I FAll 

I 
I 
I 

. " . I ' .  ' .  

. . . .  .I . . . .  

I 
I 

. . . .  I' . . . .  

. . .  . . I  . . . .  

. . . . . . . . . .  

. . . . . . . . . .  

' " . I  
. . .  . . I  . .  
I 
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TEST LOCATIOtl SAMPLE 
110. 

L A D  R E S U L l S  
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(I'CF) 
urdir W T  

PERCEbIT 

I 
I 
I 
I 
I 
I 
I 
I 
J- 

RETEST 
NO. 

. . . . . . . . .  

. . . . . . . .  

. . . . . . . . .  

. . . . . . . .  

. ' ' . ' ,  f' 

. . . . .  1 . .  
h.3 
=4 

.-.'G, 
. .a. 

. . . .  

RETEST 
'ASS I FA1 

I- 
t 
I 

' " "I . ' .  
. . . .  .I . . . .  

I 
I 

' " "I . '  " 
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I 
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I 
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LOCATION: FERNALD, O/-110 PROJECT NO.:C40409 TASK NO.: 0 4 J  

DESCRIPTION: P k  -6 DA1.E: A day $4. rnontti -m year 

MATERIAL TYPE: FILL / SUBGRADE / SUBBASE /m/ OTIIER: LIFT TIIICKNESS (LOOSE&G~EEE$:~// 

- - c p / p  f??&S?l-- 

(Clnclc arc) 
SOURCE: on $16 &~)f'ih 
7; COMPACTION: G-% MOlSlURE RAtKE:  0-33!4B AS1M 0 698: A I3 C / ASTM D 1557: A B C 

(CIACLE O l l E )  

@ 

COMMENTS: . . : .  . . . . . . . . . . . . . . . . . . .  . . .  . . . . . .  . .  . . . .  . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . .  . . . .  . . .  . .  . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

f /,- I 

lp- ' FLUOR DANIEL 
G EOSY N ~ I W  Co NS u HA NTS 

1 
FIELD TEST RESULTS LAB RESULTS 

RETEST 
NO. 

RETEST 
'ASS I FA11 

PROBE 
OEP T I  I / 
LIFT NO. 

SAMPLE 
1.10. 

OM C FMC 
(7.1 

I 
'ASS) FAIL 

7;- 
-P I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I- 

PERCENT 
COMPACT 

(s.> 
TEST 140 TEST LOCATION 

I - 

. . . . .  

. . . . .  

!$?- I Id.? 
/59 

I 
I 

. . . . . . .  

tl:. . . . . . .  . .  . . . .  d /  
' ' . ' ' I  ' ' . ' 
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FIELD NUCLEAR MOISTURE/DENSITY TEST LOG 

PROJECT NO.: GQ0409 TASK NO.: 0 4  

7; COMPACTION: 

TEST NO 

5.57. 
.3-5.% 
3-u. 
......... 2-60 
.%/. . 

?-k? 

3-14. 
3-69 . . . . . . . . .  

.%s- 
3-66 

TEST LOCATION PROBE 
DEP TI I /  
I.IFT NO. 

LAB RESULTS 

1 1 0 .  

I ! ! .  L 

1 
FIELD TEST RESULTS 

RETEST 
NO. 

. . . .  

. . . . . . . .  

. . . . . . . . .  

g7.M 

916 . . . . . . . . .  

. . . .  

. . . .  

.K. 

. . . .  
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RETEST 

'ASS I FAll 
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I 
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' FLUOR DANIEL 
" FERNALDB 

1 

FIELD NUCLEAR MOISTURE/DENSITY TEST LOG ( A S T M  I) 3017 AtE)I) A S T M  D 2 9 2 2 )  . 

/SPECIFIC A TI ON R E QU I f? E M E 14 T S \ 
M A T E R I A L  TYI'E: 

(C~IICLE OIJE) 
F I I L  / S\JBGI7Al)E / SIJOOASE /m/ 0111E17: 

LIOISlURE IIAIJCE: o-~?/~PZ AS114 I) 698: A I1 C / AS114 1) 1557: A B C 
(CliICl E alr)  

I IF1  lIIICI(E1ESS (LOOSE[C-$c 

(e  / 3  @k %@% QA 10: 

X COMPACTION: SS% 

1 NUCLEAR GAUGE TYPE: % & qY3O IWCLEAR GAUGE SERIAL 110 27W' COR. FACTOR: 

IEST }IO. 

. ,347.. 

.%? . . 

.3-61.. . 

.3 71. 
9-72 ' .  

3-70 . . . . . . . . . .  

. . . . . . . . . .  

. . . . .  

. . .  

TEST LOCA7lOl~ 

. . . . . . .  

PROBE 
OEPTII/ 
LIFT NO. 

SA IA  I'L E 
I IO. -~ 

v- 4 I .  
LAB RESULTS FIEI.0 1EST RI 

VtE T 

(I'CF) 
iir.11 r wr 

If s* 3, 

IULTS 
PERCEI4 

COhlPAC 
(%) 

ss6 

I 
'ASS( FAIL 

I 
I 
I 
I 
I 

-1- 

RETEST 
El 0. 

. . . . . . . . .  

. . . . . . . .  

. . . . . . . . .  

9-71. 
. . . . . . . . .  

-.{I . . . . . .  

1 
Po' " . ' .  

+ . . . . . .  

0 . . . . .  

00 

RETEST' 
'ASS I FAlI 

I 
I 

' . ' ' I . ' .  . 

. . . .  

1P :I : : : : 
I 

. . ' .  'I " .  ' 
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P R O J E C r  NO.: G 0409 TASK NO.: 0 4  -- LOCATION: FERNAI,D, 01 110 

, 
SOURCE: ofl 5/FAp 14 
Z COMPACTION: %% 

MATERIAI. (CIRCLE O I I E )  TYPE: FILL / SUBGRADE / SUOOASE /m/ OTIIER: L i r T  i t  I t c w E s s  ( L o o s E ~ ~ i i ~ ~ ~ j j k /  

MOISTURE RANGE: 0% k' '3% AS1M 0 698: A B C / 

k7p 
(CIRCLE OK) 

NUCLEAR GAUGE TYPE: -76" "" NUCLEAR GAUGE SERIAL NO A979 QA IO: 

AF ' FLUOR DANIEL 
GEOSYNTEC CO NSUL'IIA NTS I 

LAB RESULTS FIELO TE.ST RESULTS 
. 

PROUE 
OEP TI I/ 
LIFT NO. 

SAMPLE 
140. 

OMC 
(9,) 

I 
'ASS1 FAIL 

RETEST 
NO. 

RETEST 
PASS1 FAll 

I 
I 
I 

' ' ' ' . ' I  . ' . . 

. . . . . . . . . . .  

PER CE f4 1 
COMPACI 

(2) 

WET 
UNIT WT 

(I'CF) 
TEST NO. TEST LOCATION 

- 
. . .  

. .  

p 
. . . .  

see. 5ka/W 
. . . .  $. . . . . . . . . . . .  [ 
. . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . .  

. . .  3:73 

9--?5 
. . . . . . . .  ?-74 

. . . . . . . . .  

. . . . .  .I.. . . .  

I 
P . .  . I . .  . . .  

. . . . . . . . .  . . . . . . . . .  

. . . . . . . . .  9-76 3-77 

. . . . . . . . .  . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . .  

. . . .  ' ' ' . ' 'I' . ' 
. . . .  ..I . . . .  

I 
I 

" " .I . '  ' .  
. . .  . . I  . . . .  

' 

. . . . . . . . . . .  . . . . . . . . .  
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SOURCE: 9fe ddJ lh MATERIAL (uncle mrc) TYPE: FILL / SUBGI7AI)E / SUBBASE /=/ OlIIER: LIFT T I  IICI(1.JESS ( L O O S E / C O M P A C T E D ) : ~  

Z COMPACTION: MOlSlURE R h l X E :  o - q h &  ASlM 0 G 

NUCLEAR GAUGE TYPE: To%'' 3''6 IWCLEAR GAUGE SERIAL 110 .  a 5 7 9  - 
TEST 140. l E S T  LOCAllON I 
3r.77.. B? 

. .  

. .  

. .  

SAMPLE 
110. 
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\ / \  1 

FIELD NUCLEAR MOISTURE/DENSITY TEST LOG (ASTM D 3017 AND ASTM D 2922) 

1 PROJECT: ON-SITE DISPOSAL FACILITY (OSDF) 

LOCATION: FERNALO, OHIO PROJECT NO.: GQ0409 TASK NO.: 04-/ 

DESCRIPTION: p h  c r  DATE: day -@k month 1w year 
1 

f s P E c I F I c A TI ON RE Q u I REM EN T s 
I 

MATERIAL TYPE: FILL / SUBGRADE / SUBBASE /m/ OTHER: otl 9% ddR //P - 

% COMPACTION: 9sz 
LIFT THICKNESS ( L o o s E ~ - i : ~ ~  SOURCE: 

( a R C t E  ONE) 

MOISTURE RANGE: &3$,/&?_ ASTM D 698: A@C / ASTM D 1557: A 
(CIRCLE ONE) 

, NUCLEAR GAUGE TYPE: @df q40 NUCLEAR GAUGE SERIAL NO. S O W  COR. FACTOR: 
\ 

. . . . . . . . . .  . . .  

. . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . .  1 
. . . .  :. . . . . . . . . .  

I t  
. . . . . .  

W 
a 

PROBE 
DEPTH/ 
LIFT NO. 

. . . . . . . . . . . . .  

. . . . . . . . . . . . .  .~'", i ~~. . 

. . . . . . . . . . . . .  .w.. -3.. 
&I 6" / . 3  / 3.. ' 

SAMPLE 
N 0. 

sP-..t'. . . . . .  

. . . . . . . . . . .  

. . . . . . . . . . . . .  

. . . . . . . . . . . .  

. . . . . . . . . . . .  

. . . . . . . . . . . .  f 
SF.+. . . .  

LAB RESULTS 

OMC 

. . . . .  

. . . . .  

. . . . .  !7 . . . . . .  

. . . . .  

12 8 . 2  

1.2.. 2 
12.2 
/2,'.2 - 

AAX DRY 
UNIT WT 

. . . . . . . .  

. . . . . . . . .  

. . . . . . . . .  

. . . . . . . . .  

. . . . . . .  ! 
1221 8. 
(22 6 
r22,s 
122.8' 

FM C 
(XI  

L3.3 . . 

RETEST 
NO. 

c__ 

. . . . . . . . .  - 

. . . . . . . .  - 

. . . . . . . . .  

?.--?a. - 
. . . . . . . .  

3 -386 . . . . . . . . . .  

. . . . . . . .  
7 

RE TEST 
'ASS I FAIL 

I 

- . . . . . . . . .  I -  
- I -  

. .I.. . . .  

I -  

. . . .  - 

f . .  .I. .7. 

.P .I.  .- . 

- 
. . . .  
c 

. . . .  - 1 . .  . . .  

- I-- 
L L  
. . . .  .I.. . . .  

- I- . I  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
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LOCATION: FERNALD, OHIO PROJECT NO.: GQ0409 TASK NO.: 041  

T 

TEST NO. TEST LOCATION 

SOURCE: &-a= r N f f / E  MATERIAL TYPE: FILL / SUBGRADE / SUBBASE /@/ OTHER: LIFT THICKNESS (LOOSE COMPACTE .- 
(CIRCLE ONE) 

. . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . .  

PROBE 
DEPTH/ 
LIFT NO. 

SAMPLE 
NO. 

. S P - Y  sp- 4- 
SF.- it- . . . . . . . . . .  

. . . . . . . . . .  

LAB f 

OMC 
( %) 

/z;2 . . . . . .  

/z,2 
fL2 
122 
r z z  . . . .  

12#2 
1242 

. . . . . .  

. . . . . .  

. . . . . .  

. . . . . .  

. . . . . .  

. . . . . .  

. . . . . .  

SULTS 
MAX DRY 
UNIT WT 
(PCF) 

/ Z Z B  . . . . . . . . .  

/22,8 
/22.8 . . . . . . . . .  

! 2 Z 3  . . . . . .  

t2K €3 
1 221.8 
/ZZ.$ . . . . . . . . .  

. . . . . . . . .  

. . . . . . . . .  

FIELD TEST RESULTS 

FM C 
(%I 

Ilf;a- 
. I f a .  b. . 
.1.3,2. 

. .  . . .  

RETEST 
NO. 

- 
. . . . . . . . .  - 
. . . . . . . .  - 
. . . . . . . . .  - 
. . . . . . . . .  - 
. . . . . . . . .  - 
. . . . . . . . .  

. . . . . . . . .  

. . . . . . . . .  

. . . . . . . . .  

RETEST 
'ASS I FAll 

. . . . . . . . . .  - 1 -  
- I -  
'2 ' 1  - 
. . . .  .I.. . . .  

- . . . . . . . . . .  I- 
- I- 
-, . . ,. .-. 

. . . .  .I . . . .  

. . . . . . . . . .  - 1 -  
I 

. " ' I ..' ' . 

. . .  . . I  . . . .  

07 COMMENTS: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ": E9 - .  I 
. .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
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FIELD NUCLEAR MOISTURE/DENSITY TEST LOG (ASTM D 3017 AND ASTM 0 2922) 

PROJECT: ON-SITE DISPOSAL FACILITY (OSDF) 

LOCATION: FERNALD, OHIO PROJECT NO.: GQ0409 TASK NO.: 04.1 

DESCRIPTION: SE DATE: day &L month /P??year 

(SPECIFIC ATION REQUIREMENTS 

SOURCE: *4's/E LE MATERIAL (aRm ONE) TYPE: FILL / SUBGRAOE / SUBBASE @/ OTHER: LIFT THICKNESS   LOOSE^^ 
c.a& m o t m e  

% COMPACTION: 9% 
NUCLEAR GAUGE TYPE: - 7 G O $ % H  

MOISTURE RANGE: &-32460WNT/fi= ASTM D 698: @C / ASTM D 1557: A B C 

NUCLEAR GAUGE SERIAL NO. $qw(C'RCLE ar:C)R. FACTOR: fl&&z I md OA ID: py lHH 
F 

TEST NO. 

FIELD TEST RESULTS LAB fi -%qj$- PROBE 
DEPTH/ 
LIFT NO. 

RETEST 
NO. 

RETEST 
PASS1 FAIL 

TEST LOCATION 

z7-G- 
, d l / L  
6 . Y  7 : :  
6. 'Y .?- 
.6"/*: 
. . . . . . . . . . . . .  +"/ I 
.Y/. .! . . .  

3 .-:35? 
3 -3?? 
3 -393 

3 -3%. 
5-39?. 

. . . . . . . . . .  

- 
. . . . . . .  

I 

. . . . . . . . . .  - 1 -  - I -  
. .  !3#.?. . .  /.3?@ 7. 
133 139.3 

1.3.3 . .  .!3$,! .. 

.!3!.+. . 

. . . . . . . . . . . . . . . . . . .  

13.g 137.8 . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . .  

" . ~ ~  1 . . ~ ~ .  . .  

i%M. . GY .%nW. 
' I  

P. e- . . . . . . . .  
c--- 
. . . . . . . . .  

. - .!. . ~ .  

. .  ....I.. . . .  . .  

c 
. . . .  - 
. . . .  - 
. . . .  - 
. . . .  - 
. . . .  - 

c 

. . . . .  

. . . . .  

. . . . .  

' P .  - 
. . . .  

-7 

. . . .  
c 

. . . .  
c 

. . . .  

F. - 
. . . .  
I 

. . . . . . . .  - 

. . . . . . . . .  

. JZ:. 3. . ,136. I 
J2.B l26.3. . . . . . . . . . . . . . . . . . . . .  

3-.4& 
3.- .bJ3. 

f'Y .! , . , 

It."/ 1. . . .  

.SP. - 4t. 

.?- .4 
. . . . . . . . .  J . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . .  
L. 

c -  

. . . .  ..I . . . .  

I-- I - i -  -. 

I 
A 

M I N  



LOCATION: FERNALD, OHIO PROJECT NO.: GQ0409 TASK NO.: 04.1 

~ ~ , 
SPECIFICATION REQUIREMENTS 

. 
 SOURCE^^ S ) E  / L E  MATERIAL TYPE: FILL / SUEGRADE / SUBBASE /@/ OTHER: LIFT THICKNESS (LOOSE,@~%%J:AZ 

% COMPACTION: 9 5 %  
NUCLEAR GAUGE TYPE: - Z K r n  3& COR. FACTOR: m m  - n d o A  ID: L 

(CYRQE ONE) 

MOISTURE RANGE: $-3%'T/&p& ASTM D 698: A@C / ASTM D 1557: A E C 

(CIRCLE ONE) ca*  M o m  
NUCLEAR GAUGE SERIAL NO. 

&7 a 

i= TEST NO. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  '.'.Ct3' ' ' - ' .  ' 

COMMENTS: 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .......................oo......... 

TEST LOCATION 

\' I /  

\ *  I t  
. . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . .  
I t  I I  

\\ / I  

\\ I f  

\\ I1 

\I I t  

II I f  

It I I  

. . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . .  

PROBE 
DEPTH/ 
LIFT NO. 

.6.'' / 2 

.6 II/ .3I I 

I 

SAMPLE 
NO. 

L A B  RESULTS 

Iz.z 
)2,2 

1212 
I Z * 2  
. . . . . .  12.2 
/LZ 
p. 2 
iz  I z 
12.2 
/2* 2 

. . . . . .  

. . . . . .  

. . . . . .  

. . . . . .  

. . . . . .  

dAX DRY 
UNIT WT 

/zz .@ . . . . . . . . .  

;22,. /zz .8 B' 
. . . . . . . . .  

122.8 
/22.0 
!zz: B. 
/22.6 . . . . . . . . .  

/22* f3 
/z2.8' 

. . . . . . . . .  

. . . . . . . . .  

/22.8 . . . . . . . . .  

FIELD TEST R 

I /  s. 3 

123.9 
IZ!.*$ 
123.4 . . . . . . . .  

/zz. 3 

ULTS II I > 

-. 
. . . .  - 
. . . .  

. . . .  
- 
. . . .  
c 

. . . .  - 

Y 
- /  . 



/ 

CELL 3 TOP OF CcA\/ 





FLUOR DANIEL -- - 1- GEOSYNTEC CONSULTANTS 

PROBE 
TEST LOCATION DEPTH/ 

LOCATION: FERNALD, OHIO PROJECT NO.: GQ0409 TASK NO.: 04/ 

. . 6 7 . .  . 

. . . . . . . . . . . .  

. . .  '4 . . . . .  

LIFT N6. 

. .  

i1yy::::: 
" I . . . . . . . . . . . .  

SAMPLE 
NO. 

'p-y 

Sp-y . . . . .  

. . . . .  

. . . . . . . . . . . . .  

. . . . . . . . . . . .  i 
w 4 .  s p . 4  

. . . . . . . . . .  

LAB R 

OMC 
( 

@.2 

.+- 

. . . . . .  .1 

. . . . . .  T . . . . .  

r2;2 * . . . . . .  

SULTS 

: : :&:I : : 

FMC 

. . . . . . . .  13- a- 

. .  1.31. v. 

FIELD TEST RESULTS 

UNIT WT UNIT WT 
(PCF) I (PCF) DRY 

7 
RETEST RETEST 

NO. PASS I FAIL 
I - - -  I .... 

- - I  - 
- . I  L 

- - 1 -  

. . . . . . . . . . . . . .  .I.. . . .  

. . . . . . . . . . . . . . . . . . .  - 

. . . . . . . . . . . . .  - 

. .  4c.. . *..I,* 

. . . . . . . . . . . . . .  

. . . . . . . . .  - .-.I.-. 
3- $2 1. . .  e .I. .-. 

. -57- .@. 3.. @.C.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ab ....I 
\ 1 
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\ / \  

FIELD NUCLEAR MOISTURE/DENSITY TEST LOG (ASTM D 3017 AND ASTM D 2922) 

LOCATION: FERNALD, OHIO PROJECT NO.:SQHQ- TASK NO.: 04.1 

SOURCE: sm w p  MATERIAL (CIRCLE ONE) TYPE: FILL / SUBGRADE / SUBBASE CLAY OTHER: LIFT THICKNESS ( L O O S E & P A W  

% COMPACTION: 9 s *  - MOISTURE RANGE: b b  (CIRCLE ONE) 

, NUCLEAR GAUGE TYPE: NUCLEAR GAUGE SERIAL NO. QA ID: 

[TEST NO. /  TEST LOCATION 

COMMENTS: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .* . . . . .  

0 
03 

. . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

\' ( 1  

\r I r  
3.- +?S . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . .  
I\ ( f  

I \ \  I f  

t t  I t  

\I I /  

I /  

, . . . . . . . . . . . . . . . . . . . . . .  

/ .  . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . .  I . . . . . . . . . . . . . . . . . . . . . .  " 

I . . . . . . . . . . . . . . . . . . . . . .  

PROBE 
DEPTH/ 
LIFT NO. 

. . . . . . . . . . . . .  

SAMPLE 
N 0. 

. .  

. .  sP-.4! 

. .  9 - . 4 : :  

. SP. -. + . . 

. SP -. +. . 
5P -- + . . . . . . . . . . . . .  

. SP -.4.. . 

. .  SPIV..  

. . . . . . . . . . . . .  

LAB RESULTS 
MAX DRY 
UNIT WT 

OMC (%) I (PCF) 

. . . . . . . . . . . . . . . .  I 

FIELD TEST RESULTS 

. . . . . . . . . .  /3,  q 

. . . . . . . . . . . .  I I 

. s s . . ~ ?  .i. -. 
y-9.37P I I - 

R E F S T  
NO. 

7 

. . . . . . . . .  - 

. . . . . . . .  
--c- 

. . . . . . . . .  

33% 

RETEST 
'ASS I FAIL 

- /  

. . . .  .I.. . .  

- I -  
'-I.-. 
. . . .  . I . .  . . .  

. . . . . . . . . .  - 1 -  

i- 1 2 '  
P. .I - 
. . . .  . I . .  . . .  

- . . . . . . . . . .  I -  
- I -  
' " "I ' " .  
. . .  . . I . . . .  

tL- 
a 
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FIELD NUCLEAR MOISTURE/DENSITY TEST LOG (ASTM D 3017 AND ASTM D 2922) 

LOCATION: FERNALD, OHIO PROJECT NO.:- TASK NO.: 04-1 

SOURCE: -'E MATERIAL TYPE: FILL / SUBGRADE / SUBBASE @/ OTHER: LIFT THICKNESS (LOOSE=& 

9: COMPACTION: 752 
(CIRCLE ONE) 

MOISTURE RANGE: +-3%%%\4= ASTM D 698: &C / ASTM D 1557: A B C 
(CIRCLE ONE) 

cuL* MarSmfz€ 
NUCLEAR GAUGE TYPE: /@?a NUCLEAR GAUGE SERIAL NO. COR. FACTOR: ceKnd  OA ID: 

1 

[TEST NO. I TEST LOCATION 

\\ L f  

\\ 

L\ 11 

. . . . . . . . . . . . . . . . . . . . . .  
C /  

. . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . .  
If I I  

II II 
. . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . .  

.W% . .  .!I. 11 

.3+.v . .  .I.'. I ,  

.3-440. . . . . . . . . . . . . . . . . . . . . . .  

P- M J  1 1  

. . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . .  
I I  I '  

I 1  

PROBE 
DEPTH/ 
LIFT NO. 

LAB RESULTS 

NO. 

n 
. . . . .  

'1 
/ I  
. . . . .  

. . . . .  

. . .  

. . .  

. . .  

. .  

. .  

. .  

It 

11 
It 

. . . .  

. . . .  

. . . .  

. . . . .  

. . . . .  

. . . . .  

1) It . . . . . . . . . . . . . . . . . . .  
I1 I /  

I t  I f  
. . . . . . . . . . . . . . . . . . .  

dAX DRY 
UNIT W T  
(PCF) 

I /  

I I  

I/ 
11 

. . . . . . . . .  

. . . . . . . . . .  

. . . . . . . . .  

. . . . . . . . .  
/ I  

/ I  
. . . . . . . . .  

. 1 2 4 . 9  
! 3I.6 . 
/ 3,s . . . . . . . . .  

./.3.5. 

. . . . . . . . . .  /gy 

. .  ?& . . 

13.0 
. . . . . . . . . .  /3* 4 
. .  t 3 4 . .  

FIELD TEST RESULTS 

WET 
UNIT WT 

- 
c 

. . . . .  
c 

. . . . .  - 

. . . . .  - 

. . . . .  
rc- 

. . . . .  

!a*$. ..?73.$-' F 
. . . . . . . . . . . . . . . . . . . . . . . . .  /m&2 p.13 .I. . , . .  /a/ 

RETEST 
RETFsT NO. I PASS I FAll 

- - -  
. . . . . . . . .  I . . . . . .  I... 

-I- 
. . . . . . . .  .-. -. 

. . . . . . . . .  . . . . . . I . . . . .  

. . . . . . . . . . . .  ..I:- - - I -  

- - 
-- 

. . . . . . . . .  . . . . . . I  . . . .  - i-,I-- 
. . . . . .  . .  .' 

-4 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
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. . . . . . . . . .  . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
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ll8.0, 

0 

p 

a 

WT. OF TARE NO. - 104 (gams)  R WT. CF W A X 3  = P-0 (grams) Y3.7 $9 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

WT. OF WET SOIL & TARE (Grams) 4d.3 S WT. OF DRY soiL = 0-0 (grams) q0.q 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

WT. OF DRY SOIL TARE (grams) 9 g 6  T MOISTURE CONTENT = (R/S)X100 14.5' 
d 

?ST NO. ,I. . .  I . .  ?. . .I. .!?!SFRE. CONTENT.. . . . . . . . . .  (?I . I .  . !vi . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

WET UNIT WT. .(PF!) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

DELTA DRY UNIT WT. = F - V 

/qkr3 1 V DRY UNIT WT. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

2.z DELTA MOISTURE CONTENT = i - U 



- -  I -  

PROJECT: ON-SITE DISPOSAL FAClLITY (OSDF) 

0 WT. OF TARE NO. - 41 R WT. OF W A X 2  = P-Q (crams) 443 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
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SOURCE: QA I @ :  

f SFECIFI CATI ON REOU I REMEN TS: 
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DELTA DRY UNIT WT. = F - V 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. .  u . ,  . .  .MP!SNRE. CONF!T . ,  . . . . . . . . . . . .  (51. .#& r 
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FIELD E S T  DATA - ASTM 0 2937 

A Cx!NCE? NO. W Z  VOLUME(‘) D 1 WEiGiiT OF WET SAMPLE = E-C 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . .  . . . . . . . . . . . . . .  

3 WEIGHT CF S A M P E  & CYLlNCE3 (Ibs) (Ibs) 194.6 a6wJ E ‘KT UNIT WiGiiT = O / A  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . .  . . . .  . . . . . . . . . .  . . .  

- r DRY UNIT X!GX = Efil+(T/100)] (PC!) 1 1  ? . - I  ,, 

- 

C WEiGHT OF CYLINDEZ 

I) \NOTE: CWNDEFi VOLUME IS OETAINED 5 Y  MEASURING THE HEiGriT AND DIAMETE3. OF FOUR EOUAUY S?ACED 
POINTS. TO AN ACCURACY O f  0.01-in.. AND CALCULATlNG VCLLlME USING AVEXAGE HEIGHT AND DIAMETEA. 

(PROCTOR E S T  DATA ,m MAXIMUM DRY UNIT W l .  (pcf) a OPTIMUM MOISTURE CONTENT ( X )  -1 
TEST NO. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . .  

. .WET Y!?. WT.. . . . . . . . . . . . . . . . . . . . . . . . . . . .  

COMMENT!j: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
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. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

e~~~~~~~ CCNSULTANTS FILE NO. 2-le-ooc CnEMED By: 
I 



-- GEOSYNTE c CONSULTANTS - 
t I 

CYLLNCEX NO. 9s- 3 VCLUME(') (cf) ,o ,  ,I 'KiGiiT CF wET S A u F E  = 5-c (ibs) 1 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . .  . . . .  A !  . . . .  

e WEIGiiT CF S A M F E  k C W N O E ?  (Ibs) 6.4& E 'NET U N I T  'NEiGiiT = O/A 

C 'NEGiiT CF CYLlNOE3 la35 F CRY UNIT 'NE;GHT = E/Il-(T/ICO)] (FC!) /23*8/ 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . .  . . . . . .  . . . . . . . . . . . . . . .  '6/(r,. +9 . . . .  

NOTE: CWNOE.? VCLUME IS OBTAINE3 5 Y  MEASiRING THE HEIGHT AN0 OIAMETE?, OF FCUR ECUALLY SFACE3 
PGINTS. TO A N  ACCilFiACY CF 0.01-in.. AN0 CALCULATING VCLLIME UfiNG AVE.3AGE HEIGdT AND OIAMETE?. 

<FiELD MOISTURE CONTENT - ASTM 0 2216 Q A  ID: - 
o WT. CF TARE NO. ? (gcrns) 3 R WT. CF INATEX = P-a (crcms) **I, 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

p W. OF WET SCIL & TARE (crams) 37$:B 5 WT. CF DRY S C ~ L  = 0-0 (grams) 3Z$+ 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Q WT. OF CRY SOIL & TARE (Grams) 33/.? T MOISTURE CCNTENT = (R/S)X100 (x) /3.3/ 

MAXlMUM DRY UNIT W. (pcf) /zz*e OPTIMUM MOISTURE CONTENT ( Z )  & (PROCTOR TEST DATA 3-g 
T 

ASTM 0 2922 AND D 3017 Q A  ID: 6& Y 

COMPAEISON WlTH NUCLEAR GAUGE - 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3-$/6 . .  Y. . . .  .!!?!?YE, CGNR??. . . . . . . . . . . . . . . . .  , (? I ,  . 13. J.  

. . . . . . . . . . . . . . . . . . . . . . . . . . .  .(J?cf). !W, . v . .  . .  ,O!V .u"?!T. v.. . . . . . . . . . .  ; . . . . . . .  ( p c f ) ,  .J2% 8. 
-1.6 DELTA MOISTURE CONTENT = T - U 4.7 DELTA DRY UNIT WT. = F - V 

COMMENTS: . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
I 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ,064058$ 



NOTE: CWNCE.? VCLUME IS OETAINED EY MEASdRING THE H E G d T  AN0 OlAMETE3, CF FCUR ECUALLY SFACE3 
POINTS, TO AN ACCiiRACY C F  0.01-in.. AND C A L C J U T I N G  VCLLlME USiNG AM.?AGE HE!GdT AN0 OIAMETE3. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

/ 

FiELD MOISTUEE CONTENT - A 5 X  0 2216 

0 WT. OF TARE NO. 

(crams) F WT. OF WET f C l L  h TARE 

a WT. OF DRY soiL & TARE T 

Q A  IO:-> 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1. . . . . . . . .  I 

WT. CF DRY SCIL = 0-0 (grams) 3zs 
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